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K). B. TaMajieH 

CTPyKTYPA H PA3BHTHE KJIETOK <DJI03MBI. 

I. CHT0BH3HBIE 9JIEMEHTBI 

JU. V. GAMALEY. THE STRUCTURE AND DEVELOPMENT OF PHLOEM CELLS. 

I. SIEVE ELEMENTS 

06cy;KflaiOTCH o6m;ne 3aK0H0MepH0CTH opraHH3an;nn np ob oflHmiix 3JieMeHT0B $jio3mh 
h TaKcoHOMH^ecKne Bapnan;nH CTpyKTypu sthx KJieTOK. IIoapo6ho aHajiH3HpyioTCH flamne 
o cocTaBe opraHejui, nx CTpyKType h B3aHMOCBH3ax, $ymui;HOHajii>Hoii cnen;Hajra3aii;nn. 
OnHCaHBI H3MeHeHHH CTpyKTypH KJieTOK B XOfle HX $OpMHpOBaHHfl[, BO3paCTHH0 H Ce30HHHe 
H3MeHeHHH 3peJIHX KJieTOK. 

CTpyKTypa $jio3mbi H3yaaeTca 6ojiee 100 JieT Ha MaTepnajie npeACTaBHTe- 
ji ea MHornx TaKCOHOB cocy^ncTHX pacTeHHH c npHMeHeHneM cbotoboh, a 3aTeM 
3JieKTp0HH0H MHKpOCKOHHH, MeTOftOB THCTO- H AHTOXHMHH. OcoSeHHO HHTeHCHB- 

Hue HCCJieAOBaHHH pa 3 BepHyTH b nocjie^Hne 10—15 JieT. IIoctohhhbih HHTe- 
pec aHaTOMOB h n;HTOJioroB k 3toh TKaHH oSBaCHaeTca He tojibko BaacHOH ee 
poJiBio b MeTa6ojiH3Me n;ejioro pacTeHna, ho h TeM oScTOHTejiBCTBOM, hto ho 
Mepe yrjiySjieHHH nccjie^oBaHHH Ha KaacftOM ypoBHe opraHH3an;HH <|>jio3mbi 
o 6 Hapy>KHBaiOTca aepra, CBHA©TejiBCTByioiAHe 06 ee CTpyKTypHon yHHKaJiB- 
hocth. ^ocTaToaHo ynoMaHy tb, hto 3to oflHa H3 HanSojiee HHTepeCHBIX pac- 
THTeJIBHBIX TKaHen HO pa3H006pa3HI0 KJieTOHHBIX THHOB H CTeneHH HX $yHKH;HO- 
HaJiBHOH HHTerpnpoBaHHOCTH. OaKTnaecKHH MaTepnaji, HaKonjieHHBiH no 
BOnpoCaM pa3BHTHH, CTpyKTypBI H $yHKH;HH KJieTOHHBIX 3 JieMeHTOB <|>JI03MBI, 
H03B0JiaeT COCTaBHTB ftOBOJIBHO HO^poSHyiO XapaKTepHCTHKy CTpyKTypHOH 
cnen;H(|)HKH h ocoSeHHocTen pa3BHTna OTAejiBHBix KJieTOHHBix thhob. Tanaa 
3a,n;aaa h CTaBHJiacB b KaaecTBe ochobhoh npn HanncaHnn o63opa, cocToanjero 
H 3 AByx aacTen. IlepBaa aacTB nocBanjeHa chtobhahbem 3 JieMeHTaM $jio3mbi 
(,n;aHHoe coo 6 m;eHHe), BTopaa — napeHXHMHBiM 3JieMeHTaM. 

0 6 m; a a opraHH3ai^ia h pa3BHTne k ji e t k h. Chto- 
BH^HBie 3JieMeHTH (C9) (|)jio3mbi OTHocaTca k HanSojiee cnen;HajiH3HpoBaHHBiM 
KJieTKaM. IIpon;ecc hx AH<|><|>epeHn;Han;HH xapaKTepn3yeTca bhcokhm tcmhom 
H3MeHeHHH.. Co3peBaHHe C9 oSbihho ajihtch He 6ojiee HecKOJiBKHX cyTOK. 
IlepHOA HX $yHKH;HOHaJIBHOH aKTHBHOCTH, HaoSopOT, B SoJIBIHHHCTBe CJiyaaeB 
oaeHB npoAOJiacHfejieH. MnHHMajiBHo oh HCancjiaeTca oahhm BereTan;HOHHBiM 
Ce30H0M, MaKCHMaJIBHO — AeCHTKaMH JieT. B CTeSjIHX MHOrOJieTHHX oaho- 
Aojibhbix pacTeHHH C9 cjiya^aT no 10 h 6oJiee JieT (Ervin, Evert, 1970), a y He- 
KOTopBix bhaob najiBM — ao 50 JieT (Parthasarathy, Tomlinson, 1967; Zim- 
mermann, 1973). HcKjHoaeHne b 3tom OTHomeHHH cocTaBjiaiOT G9 npoTo- 
h MeTa(|)Ji03MBi, KOTopBie b cjiyaae pa3BHTna btophhhoh <|>jio3mbi aobojibho 
6bictpo oSjiHTepnpyiOTCa. 

IIpoKaMSHajiBHBie KJieTKH, pa3BHBaioin;Heca b C9 nepBHHHOH $jio3mbi, 
oSjia^aiOT BceMH thhhhhbimh aepTaMH KJieTOK MepHCTeMaTHaecKHX 30 H anen- 
COB. Ohh HMeiOT KpyHHOe HAPO C aKTHBHBIM HAPBimKOM, BBICOKyiO HJIOTHOCTB 
PhSocom b n;HTonjia3Me, cjia6oAH<|><|>epeHn;HpoBaHHBie, ho MHoroancjieHHHe op- 
raHejuiH: njiacraABi, mhtoxohaphh, ahkthocombi, HenoTopoe hhcjio HeSoJiBmnx 
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ijncTepH rpaHyjiHpnoro 9HAdnaa3MaTMuecKoro peraKyjiyMa (9P). KaMfJnaat-- 
Hue npoH3BOAHbie, paasiiBaioiipiecH b C9 btophhhoh <|>ao3Mbi, hpoh3boaht Bne- 
qaTjieHne KJieTOK, 6oaee noABHHyTbix b cBoeM pa3BHTHH (Esau, 1969; Wooding* 
1971). 9to CBH3aHo c 6ojiBmen cneu;HajiH3ai^nes caMon m epncTeMaTHuecKOH- 
TKaHH — KaMSna. B TaKux KJieTKax, KaK npaBHJio, yme c<|>opMHpoBaHa n;eH- 
TpaJitHaa BaKyojiB, opraHejui cpaBHHTeabHo HeMHoro, ho ohh 6ojiee AH<|>(|)e- 
peHn;HpoBaHBi, coAep^KaHue phSocom b n;HTonaa3Me CHnaceHo. 

IlepBBiH 3Tan pa3BHTHH C9 MoaceT 6bitb oxapaKTepn30BaH KaK nepnoA 
poCTa, ajih KOToporo cnpaBe^jiMBBi Bee Te 3aK0H0MepH0CTH CTpyKTypHoro paa- 
BHTHH, KOTOpHe CBOHCTBeHHbl 6oJIBHIHHCTBy paCTyn^HX KJieTOK. Ho eCTB* 
h cnen;H(|)HKa: Bo-nepBux, onpeAeaeHHaa HanpaBjieHHocTB hx poCTa, bo-bto- 
pux, HecTaSnjiBHocTB cooTHomeHHH MeacAy poctom h pacTaa^eHneM. npnpocT 
KJieToaHoro o6T»eMa y3Knx npoTo<|>ao3MHbix 3JieMeHTOB n;ejiHKOM CBa3aH c yBe- 
jinaeHHeM o6T»eMOB HyKJieo- h n;HTonaa3Mbi, npon;ecc BaKyoaH3an;HH KJieTOK 
He 3 HaaHTejieH (Buvat, 1968; Esau, Gill, 1972; Buvat, Robert, 1979). Eoaee* 
mnpoKHe C9 MeTa<|>ao3Mbi Bcer^a b tom hjih hhoh CTeneHH BaKyojiH3npyiOTca- 
b npon;ecce CBoero pa3BHTna, t. e. HMeiOT $a3y pocTa pacTaaceHneM (Esau*. 
1969; ^aHnaoBa, TeaenoBa, 1981). IlapajuiejiBHo c yBeanueHneM HAepHoro' 
h n;HTonaa3MaTHaecKoro o6T»eMOB b pacTym;eH KJieTKe B03pacTaeT UHcaemiocTb 
opraHeaa — naacTHA, mhtoxohaphh, ahkthocom, aaeMeHTOB 9P, b nepn^epn- 
aecKOM caoe n;HTonaa3Mbi $opMHpyeTCH cncTeMa MHKpoTpySoueK (Cronshaw r 
1974). PhSocomh n;HTonaa3Mbi b 3tot nepnoA oS^e^HHaiOTca b noancoMbr 
(Singh, Srivastava, 1972). 

B xo,n;e AaabHemnero pa3BHTna HaumiaeT npeoSaaAaTb npoTHBonoaoattiaH 
TeH^eHi^na: n;HTonaa3Ma h HyKaeonaa3Ma npocBeraaiOTca, UHCaeHHOCTb opra- 
HejiJi nocTeneHHo CHnacaeTCH. K MOMeHTy $yHKn;HOHajiBHOH 3peaocra Kaeraa 
noaHOCTBio yTpaaHBaeT aApo, ahkthocomh, Baayoab (ecan OHa 6biaa); naa- 
CTHABI, MHTOXOHAPHH, 9P UaCTHHHO COXpaHaiOTCa, HO B CHabHO H3MeHeHHOM 
BHAe. Ha 3aBepmaioii];eH CTa^nn AH$<|>epeHn;Han;HH OAHOBpeMeHHo c pa3pyme- 
HneM a,n;pa nponcxo^HT paA H3MeHeHHH b CTpyKType KaeTOUHOH oSoaouKH, 
hto b KOHeuHOM cueTe Bbipaa^aeTca b $opMHpoBaHHH chtobhahbix naacraHOK 
h noaen. He coBceM acHa cyn;i>6a n;HTonaa3MaTHuecKHX pnSocoM b 3thx KaeT- 
Kax. BoabmHHCTBo nccae^oBaTeaen cwraiOT, hto phSocombi He coxpaHaiOTca 
b 3 peabix C9 (Cronshaw, 1974; Srivastava, 1975; Evert, 1977). 9to MHeHne 
ocnapnBaeTca K. Oparka (1980), h npeACTaBaeHHbie hm AaHHbie no npoTo- 
(|>ao3Me Oryza AOBoabHo ySe^HTeabHbi. OftHaKo cae^yeT AyMaTb, hto coxpaHe- 
Hue HeSoabmoro uncaa pnbocoM b 3peabix KaeTKax aBaaeTca caopee HCKaio- 
ueHneM M3 npaBnaa h MoaceT 6biTb cBOHCTBemio ToabKo C9 npoTO(|)ao3Mbi 
C KOPOTKMM nepHOAOM $yHKI];HOHaabHOH aKTHBHOCTH. 

Haanune HeKOTopbix opraHeaa h naa3MaaeMMbi b 3 peabix C9 yKa3HBaeT 
Ha to, uto 3th KaeTKH, SyAyan amneHHbiMH aApa m pmSocom, t. e. annapaTa 
CHHTe3a SeaKOB, b TeaeHne ^anTeabHoro BpeMeHH ocTaioTca acHBbiMH — aBae- 
Hne yHHKaabHoe. Pa3pymeHHe TOHonaacTa, HaSaio^aeMoe npn CTapeHnn APy- 
rnx thhob pacTHTeabHbix KaeTOK, BcerAa HMeeT 0AH03HaaHbin pe3yabTaT — cMe- 
meHHe BaKyoanpHon m n;HTonaa3MaTHaecKOH cy6cTaHn;HH hphboamt k an3HCy 
SeaKOB n;HTonaa3Mbi (Matile, 1975). TeM He MeHee HeKOTopue aBTopbi Bee me 
CKaoHHbi cuHTaTb coAep>KHMoe 3peabix C9 n;HTonaa 3 MaTHaecKHM (Thaine 
et al., 1975; Hoefert, 1980; Oparka, 1980). ^pyrne HCcaeAOBaTean on;eHHBaiOT 
cocTOHHne 3peabix C9 KaK «npeMopTaabHoe», « 3 aKOHcepBnpoBaHHoe» HaKa- 
HyHe HeKpo3a nan Ha HaaaabHon ero CTaAnn (Parthasarathy, 1975; KypcaHOB, 
1976). ChocoShoctb 6e3T»HAepHbrx C9 k CHHTe3y HeKOTopbix coeAHHeHnn, 
HeoSxoAHMbix a«Jih HopMaabHoro $yHKn;HOHHpoBaHHH coxpaHHiomHXCH 
b KaeTKe MeMSpaHHbix CHCTeM, SoabmnHCTBo aBTopoB oSbhchhiot o6m;HocTbiO’ 
MeTa6oan3Ma C9 h KaeTOK-cnyTHHKOB (Weatherley, Johnson, 1968; Cronshaw, 
1974, h AP-)* 06T>HCHeHHe aornuHoe h, no-BHAHMOMy, eAHHCTBeHHo B03Mo>KHoe,. 
ho HeoSbiHHocTb TaKOH CHTyan;HH Bbi3biBaeT n;eabiH paA hobbix BonpocoB. 

B oTanune ot C9 $ao3Mbi bhcihhx pacTeHMM CMTOBMAHbie KaeTKH 6ypnx 
BOAopocaen b nopy $yHKn;HOHaabHOH aKTHBHOCTH coxpaHHiOT HopMaabHbin 
npoTonaacT c hapom, BaKyoabio, MHorouHcaeHHbiMH opraHeaaaMH, pn6oco- 
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MaMH (Ziegler, Ruck, 1967; Schmitz, Srivastava, 1975). XapaKTep (frymajHO- 

HHpOBaHHH CHTOBHflHBIX KJieTOK 3THX BOflopOCJieH TaKHCe HHOH, aeM C9 BBICIHHX 
pacTeHHH. 

KjieTOUHoe a^po. ^ncKyccna othochtcjibho Haanana a,n;pa 
b 3pejiHx C9 HMeeT flanTeaBHyio HCTopnio. yace b KOHii;e npomjioro Beaa 
MHeHHH nepBBix HCCJie^oBaTejien C9 no 3TOMy Bonpocy pacxoflHancB. A. Fi¬ 
scher (1885) oxapaKTepn30Baji C9 <|>ao3MBi kslk 6e3T>a,n;epHBie KJieTKH, o^HaKO 
E. Schmidt (1917) Hameji ocHOBaHna c 3thm He coraacnTBca. Cnop Ha 3 Ty 
TeMy He 3aKOHaeH, xoth TaKCOHOMnaecKHH no^xo^n; BHec sHa^TejiBHyio floaio 
HCHOCTH B 3Ty HpoSjieMy. E[OKa3aHO, HTO B 3pejIBIX C9 SoJIBmHHCTBa HOKpHTO- 
OeMHHHBIX KJJ, po OTCyTCTByeT (3TO B OflHHaKOBOH Mepe OTHOCHTCa K OflHOflOJIB- 

hbim h flsyflOJiBHBiM). jj 0 xapaKTep pe^yKijHH a,n;pa b nepno^n; flH^epeH^aijHH 
KaeTOK MoaceT 6bitb pa3HBiM. Flo AaHHBiM K. Esau h R. Gill (1972), b flH^e- 
peHH;npyiom;HXca C9 npoTO<|>ao3MBi KopHa Nicotiana ,n;ecTpyKH;Ha a,n;pa ocy- 
njecTBJiaeTca no rany xpoMamjiH3a: pa3pymeHne xpoMaTHHa hphboaht k chh- 
aceHHio 3aeKTpoHHon hjiothocth HyKaeonaa3MBi, o^HOBpeMeHHo c npocBeTae- 
HneM HyKaeonaa3MBi Sbictpo coKpanjaeTca oS^eM aflpa. nocae^Hen coxpa- 
HaeTca a^epHaa oSoaoaaa. nocae yTpaTBi co,n;eparaMoro OHa MoaceT ijeanKOM, 
nan pacna^aaCB Ha ^paraeHTBi, BKaioaaTBca b CHCTeMy 9P. XpoMaToanra- 
aecKHH MexaHH3M pa3pymeHna a,n;pa xapaKTepeH Taaace ,n;aa C9 npoTO(|)ao3MBi 
kophh Phaseolus (Esau, Gill, 1971; Esau, 1978a), nepBrnraon $ao3MBi ancTa 
Mimosa (Esau, 1971, 1972), Tetragonia (Esau, Hoefert, 1971), Lemna (Me- 
laragno, Walsh, 1976), Thlaspi (Hoefert, 1980). ^pyron BapnaHT .zjecTpyKTHB- 
hbix H3MeHeHHH Hflpa onHcaH Ha MaTepnaae C9 npoTO<|>ao3MBi KopHa Hor- 
deum (Danilova, Telepova, 1978) h MeTa$ao3MBi ancTa Zea (Walsh, Evert, 
1975). B 3thx KaeTKax Ha6aio,n;aaca thhhhhbih hhkho3: cannaHne aflepHoro 
xpoMaTHHa b KOMnaKTHBie aaeKTpoHHonaoTHBie Maccbi. H3MeHeHHe CTpyKTypbi 
xpoMaTHHa conpoBoacflaaocB ^poSaeHneM aapa Ha Bee 6oaee h 6oaee Meanne 
4>parMeHTBi, BnaoTB ,n;o noaHon ero yTpaTBi. B MeTa(|>ao3MHBix aaeMeHTax 
KopHa Hordeum pa3pymeHne aflpa 6bljio xpoMaToanraaecKHM (^aHnaoBa, 
TeaenoBa, 1981). TaKHM o6pa30M, Kanon-anSo onpe,n;eaeHHOH cnen;H(|)HKH 
npoTo- h MeTa(|>ao3MHHx C9 b 3tom oTHomeHHH Kaa 6yn;TO HeT. 

C9 BTopnaHOH (|>ao3MBi y SoaBnraHCTBa noKpBiToceMaHHBix Taaace He hmciot 
a,n;ep. HcaaioaeHHe cocTaBaaiOT HeKOTopBie ,n;peBecHBie ,n;Byn;oaBHBie (Ulmus — 
Evert, Deshpande, 1969) h o^Ho^oaBHBie ( Palmae — Parthasarathy, 1968), 
y KOTopbix b 3peaHx C9 btophuhoh $ao3MBi HaHAeHBi cnaBHo pe,n;yH;HpoBaHHBie 
HHKHOTnaecKHe a,n;pa. B Tex KaeTKax, r;n;e a,n;pa coxpaHaiOTca, hx pe,n;yK- 
Una H,n;eT, KaK npaBnao, no rany HHKH03a. 

y roaoceMaHHBix a,n;pa aam;e coxpaHaiOTca b 3peaBix C9, h CTeneHB hx ^e- 
CTpyKTHBHBEx H3MeHeHHH BapBHpyeT b SoaBmeM ,n;Hana30He. B 3peaBix chto- 
bh^hbix Kaeraax Juniperus, Larix , Picea (Evert, Alfieri, 1965), Metasequoia , 
Sequoia , Taxodium (Evert et al., 1970) h Ephedra (Alosi, Alfieri, 1972) aflpa 
‘oSbihho ecTB, npnaeM ohh HaxoAaTca Ha pa3Hon CTyneHH flerpaflaijHH jjaace 
b coce^HHx Kaeraax. y Pinus (Murmanis, Evert, 1966; Wooding, 1966, 
1968; Neuberger, Evert, 1974) a,n;pa BCTpeaaiOTca ToaBKo b HeKOTopBix chto- 
bh^hbix Kaeraax (aBTopBi onncbiBaiOT hx KaK «HHKHoraaecKHe», nan «HeKpo- 
THaecKHe», a^pa). y Welwitschia (Evert et al., 1973a) a,n;pa oSbihho coxpaHa- 
lOTca b chtobh^hbix Kaeraax, npnaeM ,n;erpa,n;aH;HH hx He 3 axoAHT TaK flaaeao, 
KaK y nepeaHCaeHHBix BBime roaoceMHHHBix. B a,n;pax 3peaBix KaeraK coxpa- 
naeTca nepn^epnaecKoe pacnpe,n;eaeHHe xpoMaraHa. OfliiaKo, no mhchhio 
aBTopoB, h b3thx Kaeraax aAPa He $yHKi];HOHHpyiOT. y nanopoTHHKOo6pa3HBix 
aflpa b C9 He o6Hapya«eHBi, cpe^n naayHOBBix HaH^eHBi y Lycopodium (Warm- 
brodt, Evert, 1974). JlenTOH^Bi mxob, KaK npaBnao, co,n;ep>KaT nnKHoraaecKne 
Hflpa (Hebant, 1977). 

naaCTHpM. Haanane naacrafl, aKKyMyaHpyH)m;HX yraeBo^H, 
b C9 flsyfloaBHBix X0 p 0m0 H 3BecTHo em;e no ,n;aHHBiM cbotoboh mhkpockohhh. 
HcnoaB30BaHHe aaeKTpoHHon mhkpockohhh Aaao bo3mo>khoctb y6e,n;HTBca, 
^ito 3th naacra^Bi HMeiOT ,n;oBoaBHo npHMHTHBHyio CTpyKTypy. HxMeMSpaHHaa 
<CHCTeMa orpaHnaHBaeTca ^bohhoh oSoaoaKon h HecKoaBKHMH BHyTpeHHHMH 



JiaMejijiaMH. no MHeifnio F. Wooding (1971)* (JopMHpoBaHHe THaanoHflHofi 

CHCTeMH B TaKHX HJiaCTH^aX SjIOKHpyeTCH BBICOKHM CO^epHCaHHeM yraeBOflOB. 
flencTBHTejiBHo, b bh %e KpaxMajia yraeBOflBi 3anacaiOTCH b naacraftax CJ9 
ABy^oJiBHHX b SoJiBmoM aoanaecTBe, npnaeM He3aBHCHMO ot BpeMeHH rojja.- 
IJhtoxhmhh b coaeTaHHH c 3JieKTpoHHon MHKpocKonneH noKa3ajia, aTo apax- 
Maji b njiacTH^ax C9 npe^CTaBjieH HH3aoMoaeayaapHOH $opmoh, HMeionjeH’ 
MHo>KecTBo a-1—6 cBH3en (Palevitz, Newcomb, 1969). flnacTasa h a-aMHJia3a, 
oSbihho BBi3BiBaioiri;He rn,n;poaH3 apaxMaaa, b C9 He 0 Ka 3 BiBai 0 T Tanoro flenCT- 
bhh. Hncao h BejiHHHHa KpaxMajiBHBix 3epeH HenocTOHHHBi, HanSoJiee pac- 
npocTpaHeHHaa $opMa — SojiBmne caonaeHna Mejianx 3epeH (Behnke r 
1975). 

npeflCTaBHTeJIH HeKOTOpBIX CeMeHCTB ^By^OJIBHBIX HMeiOT B C9 HJiaCTH^BI^ 
HaKanjiHBaioni;He SeaaoBBie $h6phjijibi (Beta — Esau, 1967; Tetragonia — 
Esau, Hoefert, 1971). KpoMe ^nSpnaa, b CTpoMe Taanx naacTHfl oSataHa 
BCTpeuaiOTca 3JieKTpoHHonjioTHBie c^epnaecane Teaa HeH3BecTHOH npHpoABU 
no MHeHHio H.-D. Behnke (1971b), ohh Toace SeaaoBBie h pacxo- 
,n;yiOTCa b npon;ecce $opMHpoBaHHH $h6phjiji. y 3 thx npeflCTaBHTeaen ,n;By~ 

^OJIBHHX KpaXMaJI B HJiaCTHflaX 06bIHH0 OTCyTCTByeT. 

njiacra^Bi C9 SoJiBmnHCTBa oahoaojibhhx HMeiOT 3anacHBie 6eaan h ho- 
co^epacaT KpaxMajia (Behnke, 1972; Singh, 1976). Ho b oTanane ot ho^oShbix 
njiacTH,n; abyaojibhbix SejiKH npe^CTaBaeHBi 3,n;ecB cpa3y HByMH CTpyaTyp- 
hbimh $opMaMH: $H6pHaaaMH h KpuCTajijiaMH (Behnke, 1975). 

njiacTH^Bi C9 rojioceMaHHBix oSbihho co,n;epa<aT SeaaoBBie $H6pHaaBi 
h KpncTajuiBi h CBepx 3Toro em;e h KpaxMajiBHBie 3epHa (Pinus — raMaaen* 
1973; Neuberger, Evert, 1974; Pseudotsuga — Gourret, Strullu, 1974; Gne - 
turn h Ephedra — Behnke, Palival, 1973). naacTH^Bi C9 Metasequoia (Koll- 
mann, 1965) h Welwitschia (Evert et al., 1973a) HMeiOT Toaaao apaxMaaBHBie 
3epHa. B naacTH,n;ax C9 nanopoTHHKOB n naayHOB He 3 anacaeTca hh 6eaoa, 
hh apaxMaa (Burr, Evert, 1973; Kruatrachue, Evert, 1974; Warmbrodt, 
Evert, 1974). naacTH^Bi aenTon^oB mxob co,n;epacaT ToaBKo apaxMaa (He- 
bant, 1977). 

OcHOBBiBaacB Ha oSHapyaceHHBix pasanannx CTpyKTypBi naacTHfl C9*. 
Behnke (1975, 1977) npe,n;ao?KHa aaaccn^HijHpoBaTB hx Ha 3 anacaioni;He apax- 
Maa — K-ran (S-type) n sanacaionpte 6eaoa — B-ran (P-type) h noaa 3 aa 
peaaBHocTB HcnoaB30BaHHH 3Toro npn3Haaa flan CHCTeMaTnan BBicmnx pac- 
TeHHH. B cooTBeTCTBHH c 3toh aaaccH^naaijHeH y SoaBmnHCTBa flBy^oaBHBix 
naacraABi C9 npe,n;cTaBaeHBi K-ranoM, y o,n;Ho,n;oaBHBix — B-thhom. ^aa ro- 
aoceMaHHBix, nanopoTHnaoB, hh3ihhx cocy^HCTBix pacTeHHH Taaaa aaaccn- 
$Haan;Ha MeHee npnroflHa: y o^hhx h3 hhx b naacTH,n;ax C9 MoryT o^HOBpe- 
MeHHo 3anacaTBCa h apaxMaa, n 6eaoa, y flpyrnx _ hh to, hh ,n;pyroe. 

Bee HCcae^oBaTean, aoTopBie HHTepecoBaancB pa 3 BHTneM CTpyaTypBi naa- 
ctha b C9, OTMeaaioT, hto ee H3MeH6HHa b xo,n;e ,n;H(|)(|)epeHn;Han;HH C9 hocht 
Aerpa^aniHOHHBiH xapaaTep (Buvat, 1968; Esau, Cronshaw, 1968a; Evert, 
Deshpande, 1971; Hoefert, 1980, h flP-)- naacTH^Bi npoaaMSnaaBHBix aaeToa 
HMeiOT naoTHHH MaTpnac, coflepacamHH SoaBmoe ancao phSocom. no Mepe 
AH$(|)epeHi];Hai];HH C9 MaTpnac npocBeTaaeTca, phSocombi ncae3aiOT, o,n;HOBpe- 
MeHHo H,n;eT HaaonaeHne apaxMaaBHBix h (nan) SeaaoBBix BaaioaeHHH. B spe- 
aBix C9 MaTpnac naacTHfl oSbihho npo 3 paaeH He3aBHCHMO ot Tnna BaaioaeHHH. 
^erpa^aniHa naacTH^OMa HMeeT h aoanaecTBeHHoe npoaBaeHne — ancaeH- 
hoctb naacTH,n; b aaeTae no Mepe ee AH(|)(|)epeHn;Han;HH 3aMeTHo cHH>aaeTca 
(Buvat, 1968; Warmbrodt, Evert, 1974).v TeM He MeHee HeaoTopoe ancao 
naacTH,n; coxpaHaeTCH a MOMeHTy co 3 peBaHHH C9. CTaSnaBHo an 3to ancao 
b 3peaoM C9 nan oho npo,n;oa>aaeT nocTeneHHo CHH>aaTBCH — Bonpoc, no ao- 
TopoMy MHeHHH HCcae^oBaTeaen pacxoAHTca. Ha MaTepnaae chtobh^hbix aae- 
Toa xbohhbix pa^ aBTopoB OTMeaaan nocTeneHHoe pa 3 pymeHne naacTH,n; b 3pe- 
aBix C9 (Campbell, 1972; TaMaaen, 1973). 9th ,n;aHHBie 6bbjih noABeprHyTBi 
coMHeHHio Behnke (1973a), HOTopun npe^noao^ana, hto HaSaio^aeMoe pa3py- 
meHne naacraA aBaaeTca npenapan;HOHHBiM apTe^aaTOM. noaBaeHne hobbix 
ny6aHaan;HH, co,n;ep>aain;HX onncaHne npon;ecca pa3pymeHHa naacTH,n; b 3peaBix: 
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C9 (Murmanis, 1974; Gourret, Strullu, 1974; Hoefert, 1980), no^TBep^KflaeT 
npaBHJiBHocTB nepBon TOHKH 3peHHH. 

XoHflpn o m. Mhtoxohaphh, TaK me KaK h njiacraABi, npncyTCTByiOT 
b C9 b TeaeHne Bcero hx ?KH3HeHHoro n;HKJia. B nepnoA pocTa SyAynpx C9 
hx hhcjio yBejiOTHBaeTca, Ha 3aKJiiOHHTejiBHOM 3Tane AH$(|)epeHn;Han;HH 
h b 3pejiBix KJieTKax — coKpanjaeTCH. CorjiacHo coo6m;eHHio R. Buvat 
(1968), nocjie,n;Hee nponcxoAHT b pe3yjiBTaTe KOHTpoJinpyeMoro JioKajiBHoro 
aBTOJiH3a (npHHn;Hn kohtpojih HeaceH). 

XapaKTepHOH ocoSemiocTBio CTpyKTypBi 3pejiBix C9 HBjiaeTca napneTaJiB- 
Hoe pacnoJiojKeHne opraHejui. 9to othochtch h k mhtoxoh^phhm (Esau, 
Cronshaw, 1968a; Esau, 1978a). OSbihho ohh bbiitjihaht npuKpenjieHHBiMH 
k nepn^epnaecKHM MeMSpaHaM C9, ho He k caMOH njia3MaJieMMe, a k hoacth- 
JiaionjeH AHCTepHe 9P. He HCKJHoaeHa bo3mo>khoctb Hajinana b 3thx yaacTKax 
KOMHJieKCHoro MeMSpaHHoro KOHTaKTa: njia3MajieMMa— 9P— BHemHaa MeM- 
6paHa mhtoxohaphh. B HeKOTopBix cjiyaaax ipiCTepHBi 9P o6pa3yiOT oSKJiaAKy 
baojib Been noBepxHoCTH opraHejuiBi (Esau, 1978a; Israel et al., 1980). BHy- 
TpeHHHa CTpyKTypa mhtoxohaphh ho Mepe C03peBaHua C9 H3MeHaeTca b Ha- 
npaBjieHHH npHSjraaceHHa k KOH^eHcnpoBaHHon $opMe: kphctbi pacnrapmoTca, 
MaTpHKC ynJIOTHHeTCH, B HeM nOHBJIHIOTCH MHOrOHHCJieHHBie HHTpaMHTOXOHA- 
pnajiBHBie rpaHyjiBi. Taaaa CTpyKTypa opraHejui CBu^eTejiBCTByeT o tom, hto, 
HecMOTpa Ha o6m;yio AerpaAaipio xoHApnoMa b 3pejiBix C9, $yHKu;HOHajiBHaa 
aKTHBHocTB coxpaHHioiAHXCH opraHejui npoAOJiacaeT ocTaBaTBca aobojibho 
BBICOKOH. y Bcex H3yueHHBIX paCTeHHH MHTOXOHAPHH C9 HMeiOT OAHHaKOByiO 
CTpyKTypy, TaKCOHOMnaecKaa cnen;H<|>HKa b 3tom OTHomeHHH Hen3BecTHa. 

9Hpnjia3MaTH^ecKHH peTHKyjiyM. 9P b mojioabix 
C9 npe;n;CTaBjieH AHCTepHaMH rpaHyjiapHoro Tuna. Ho Mepe fln^epeH^aijHH 
KJieTOK phSocombi pa3pymaioTca h rjiaAKOMeMSpaHHBie 3JieMeHTBi nepecTpan- 
BaiOTca, o6T>e,n;HHaacB b rpynnBi. Taa o6pa3yiOTca naaKH AHCTepH — $opMa 
arpaHyjiapHoro 9P HacTOJiBKO CBoeo6pa3Haa h cneu;H(|)HHHaa ajih C9 hokpbito- 
ceMaHHBix paCTeHHH, uto ajih ee o6o3HaaeHHa BBeAeH cnei^uajiBHBiH TepMHH — 
«peTHKyjiyM chtobhahbix 3JieMeHTOB» («sieve element reticulum» — Esau, 
Cronshaw, 1968b). nepBOHaaajiBHo AHCTepHBi arpaHyjiapHoro 9P rpynnn- 
pyioTca 6jih3 a^epHon oSojiohkh h oSojioaeK HJiacraA h BCTynaiOT b KOHTaKT 
c hx MeMSpaHaMH. 9th CTpyKTypBi nrpaiOT pojib n;eHTpoB KOHn;eHTpan;HH pe- 
THKyjiapHBix n;HCTepH (Esau, 1972). no Mepe Toro, Kan aApo pa3pymaeTca, 
a njiacTHflBi ^erpa^npyiOT, naaKH n;HCTepH CMenjaiOTCH k KJieToaHon noBepx- 
hocth h 3aHHMaioT napneTajiBHyio no3Hn;Hio. BHyTpn KajK^on naaKH AHCTepHBi 
opneHTHpoBaHBi OAHHaKOBo, napajuiejiBHo hjih nepneHAHKyjiapHo KJieToaHOH 
noBepxHoCTH (Esau,, 1972). LJncTepHBi CBa3aHBi c njia3MajieMMOH h Me>KAy 
co6oh m;ejieBBiMH KOHTaKTaMH (b pe^Knx cjiyaaax ohh oSBeAHHaiOTca hjiotho 
h HMeiOT cxoactbo c rpaHaMH xjioponjiacTOB — Hebant, 1977). Ha 3aKJiio- 
HHTejiBHOM 3Tane AHcf^epeHAHaAHH, no Mepe pa3pymeHHa SojiBmHHCTBa 
opraHejui, naaKH rjiaAKOMeMSpaHHBix AHCTepH CTaHOBaTca ^OMHHnpyionnHM 
CTpyKTypHBIM KOMHOHeHTOM KJieTOK. 9tO HOJIOHCeHHe COXpaHHeTCH H B 3pejIBIX 
KJieTKax, ho o6m;aa hhcjichhoctb peTHKyjiapHBix 3JieMeHTOB b 3pejion KJieTKe 
Tome nocTeneHHo coKpanjaeTca. noKa3aHo, hto BBicoKaa $oc<|>aTa3HaH aKTHB- 
hoctb, xapaKTepHaa ajih C9, Ji0KajiH30BaHa Ha MeMSpaHax 9P (Esau, Charvat, 
1975). 

Pa3HHn;a Mea^Ay C9 oahoaojibhbix h abyAOJIbhbix ho A^HHOMy npn3HaKy 
tojibko KOJinaecTBeHHaa: b C9 oahoaojibhbix 9P 3aHHMaeT MeHBmHH oSbcm 
(Singh, Srivastava, 1972; Behnke, 1973b). Tanoe me pa3JiHane cynjecTByeT 
Memny C9 pa3HBix aacTen <|>jio3mbi — hhcjio naaea AHCTepH 9P b C9 npoTo- 
(|)jio3mbi SojiBme, aeM b C9 MeTa$Ji03MBi (,I(aHHJioBa, TejienoBa, 1981). 

y rojioceMHHHBix 9P 3pejiBix C9 HMeeT HHyio CTpyKTypy, xoth ocHOBHan 
TeHAeHn;HH ero pa3BHTHH b xoAe AH$(|)epeHi];Han;HH KJieTOK h 3A©cb coctoht 
b npeo6pa30BaHHH rpaHyjiapHOH $opMBi b arpaHyjiapHyio (Behnke, Palival, 
1973; Evert et al., 1973a). Ha 3aBepmaioiri;eM 3Tane AH$(|)epeHn;Han;HH arpaHy- 

JIHpHBIH 9P TaKJKe CTaHOBHTCa AOMHHHpyiOIAHM CTpyKTypHBIM KOMHOHeHTOM 
KJieTOK, ho npeACTaBjieH He naanaMH ijHCTepH, a aobojibho xaoTnaecKHMH 
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cKonjieHHHMH ny3bipBKOB caMoro pa 3 Horo pa 3 Mepa. Taane CKonjieHHH JiOKajra- 
30 BaHH jih6o okojio nnKHOTH^ecKoro H,n;pa (ecjin oho coxpaHaeTca), jih6o 
okojio chtobh^hbix nojien KJieTOHHOH oSojiohkh (raMajien, 1973). HeKOTopne 
aBTopbi onncbiBaiOT 9P, Ha6jno,n;aeMbm b chtobh^hbix KJieTKax roJioceMHHHbix, 
KaK «HHTeHCHBHbiH MeMSpaHHbiH Jia6npHHT» (Parameswaran, 1971; Israel 
et al., 1980). IIo ,n;aHHbiM D. Neuberger h R. Evert (1974), k MOMeHTy 3aBep- 
meHHH flH$(|)epeH^ai^HH chtobh^hbix KJieTOK 9P h b hhx 3aHHMaeT napne- 
TajibHyio no 3 Hii;HK), Sojibnrae CKonjieHHH ero 3 JieMeHTOB xapaKTepHbi tojibko 
flJia KJieTOHHbIX BepmHH. 

9P 3pejibix C9 nanoporaHKOB (Liberman-Maxe, 1971) h njiayHOB (Warm- 
brodt, Evert, 1974) HCCJie^oBaTejiH omacajm b Tex me TepMHHax, hto h 9P 

CHTOBHflHbIX KJieTOK TOJIOCeMHHHblX. B JienTOHflaX MXOB BCTpenaiOTCH H naHKH 

ipECTepH, h CKonjieHHH ny3bipbKOB. C. Hebant (1977) cwraeT, hto v 9P b 3thx 
KJieTKax npe^cTaBjineT co6oh MeMSpaHHbiH jiaSnpnHT He3aBHCHMO ot Toro, 
KaKne (|)opMbi ero npeo6jia,n;aioT. B KaaecTBe ocHOBHoro cBOHCTBa MeMSpaH 
peraKyjiyMa C9 oh BbiflBHraeT arrjiiOTHHHpyioiHyio hx chocoShoctb. 

He coBceM oSbnraoe HBjieHne oSHapyaceHo b C9 Iso.etes (Kruatrachue, 
Evert, 1974). B mojioahx KJieTKax b JioKajibHbix pacmnpeHHHX pncTepH rpa- 
HyjiapHoro 9P nponcxoflHT HaKonjieHne 3anacHoro SejiKa b BH,n;e $h6phjiji 
h KpncTaJiJioB. no Mepe ,n;H<|>(|)epeHn;Han;HH KJieTOK pncTepHbi, coflepacanpie 6e- 
jiok, TepaiOT pnSocoMbi h MnrpnpyiOT k KJieToaHon noBepxHocTH, a Ha 3aBep- 
maiomieH CTa^HH pacna^aioTca, Bbmejiaa SejiKOBbie KpncTajuibi b hojioctb KJieTKH. 

AnnapaT r o ji b ji; h i. ^hkthocombi h npoH 3 Bo,n;Hbie ot hhx CTpyK- 
Typbi (ny 3 bipbKH rojibflacn, BaKyojin ToJib^^Kn) oSHapyaceHbi b C9 Bcex H 3 y- 
aeHHbix pacTeHHH tojibko b nepno^Hx AH^^epeHpHapHH (Buvat, 1968; Evert, 
Eichhorn, 1974b; Danilova, Telepova, 1978; Buvat, Robert, 1979, h flP-)- 
noKa 3 aHo, hto MaKCHMajibHaa aKTHBHocTb ahkthocom coBna,n;aeT no BpeMeHH 
c nepno^OM HanSojiee HHTeHCHBHoro yTOJim;eHHa oSojiohkh C9 (h to, h flpyroe 
xapaKTepHo ajih cpaBHHTejibHo mojioabix KJieTOK). no ^aHHHM M. O. ^aHH- 
jioboh h M. H. TejienoBon (1981), annapaT Tojib^H b C9 hpoto(|)jio3mh 6o- 
jiee pa3BHT, ueM b C9 MeTa$Ji 03 Mbi, cooTBeTCTBeHHo b hhx h yTOJinjeHne 060- 
jioukh AocraraeT Sojibihhx pa3MepoB. Koppejiaipa Meacfly CTeneHbio pa3BHTna 
annapaTa Tojibajkh h HHTeHCHBHocTbio oTjioaceHna oSojiohkh xapaKTepHa 
fljia.Bcex TnnoB pacTHTejibHbix KJieTOK. 

Ojio3mhbih 6 e ji o k (O-6eji0K). Hajinane BHyTpn co3peBaiom;Hx 
C9 ocoSbix BKJHoaeHHH — «cjiH3eBbix Teji», a BHyTpn 3pejmx C9 — npoH3- 
bo^hoh ot hhx «cjih3h» em;e b KOHpe nponuioro Beaa 6bijio ycTaHOBJieHo b Ka- 
aecTBe o^Horo H3 HanSojiee cnen;H(|)HHecKHX cbohctb KJieTOK flamioro rana 
(Strasburger, 1891; Baccarini, 1892). Onpe,n;ejieHHe xHMHaecKon npnpoflbi 
BKJnoaeHHH h BbiacHeHne hx tohkoh CTpyKTypbi CTajin npe^MeTOM pejioro 
pa,n;a coBpeMeHHHX HCCJie^oBaHHH. 

nepBHe ace rHCTOXHMnaecKHe HCCJie,n;oBaHHa noKa3ajin, hto 3tot KOMnoHeHT 
HMeeT SejiKOByio npapo^y (Cronshaw, Esau, 1967), b cbh3h c 3thm Tep- 
mhh «cjih3b», npHMeHaeMbiH oSbihho k yrjieBOflHbiM Bbi^eJiGHHaM, 6bijio pemeHo 
3aMeHHTb TepMHHOM «<|>JI03MHbIH 6eJIOK» («®-6eJIOK», «®-6eJIKOBOe TeJIO»). 
Hcn0JIB30BaHHe 3JieKTpOHHOH MHKpOCKOnHH npHBejIO K yCTaHOBJieHHK) Tpy6- 
aaTOH h $H6pHJiJiapHOH CTpyKTypbi (|)Jio3MHoro SejiKa. TpySoaKH h $h6phjijibi 
MOryT 6bITb HeCKOJIbKHX THHOB H BCTpeuaiOTCa B pa3JIHUHBIX KOMSnHapHHX 
B BHfle HJIOTHBIX CKOHJieHHH HJIH AH(|)(|)y3HO paCCeaHbl HO Been KJieTKe — 3TO 
cocTaBJiaeT ocHOBy pa3Hoo6pa3na CTpyKTypHbix BapnaipiH ®-6ejiKa, HaSjiio- 
^aeMoro Ha pa3Hbix 3Tanax pa3BHTna KJieTOK h y pa3Hbix pacTeHHH (Cronshaw, 

1975). 

y SoJIBIHHHCTBa flByflOJIBHBIX B Ii;HTOnjia3Me MOJIOflHX C9 B03HHKai0T 
®-6ejiKOBbie Tejia, npeTepneBaioipHe no Mepe flH$(|)epeHi];Han;HH KJieTOK paA 
CTpyKTypHbIX Hpeo6pa30BaHHH, CBH3aHHBIX C KOH(|)OpMai]iHOHHbIMH H3MeHe- 
hhhmh SejiKOBbix cy6T,e,n;HHHi];. nepBOHaaaJiBHO ®-6ejiKOBoe tbjio o6Hapy>KH- 
BaeTca KaK HeSojibmaa KOMnaKTHaa rpynna TpySoaeK, opneHTHpoBaHHbix 
napajiJiejibHo npoflOJibHon och C9 (Steer, Newcomb, 1969; Hoefert, 1979). 
no Mepe pa3BHTHa kjictkh aHajiornaHbie TpySoaKH npoji;oji>KaiOT B03HHKaTb 
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no nepn<|>epHH <D- 6 ejiKOBoro Tejia, hto hphboaht k yBeanaeHHio ero pa3MepoB. 
B KOHenHOM caeTe oho Mon^eT jjocTnraTB 15—30 mkm BAJinsy h 3aHHMaTB ro 
nojioBHHBi o^BeMa i];HTonjia 3 MBi (Wergin, Newcomb, 1970). Ho name npon;ecc 
3 aBepmaeTca $opMnpoBaHneM HecKOJiBKnx 6 ojiee MejiKnx Teji (Hoefert, 
1979; TaMajien, 1980), KpHCTaannaecKaa npnpoAa kotopbix He ocTaBaaeT com- 
HeHnn: TpySoaKH ynaKOBaHBi hjiotho c hoctohhhbim HHTepBajiOM. K MOMeHTy 
co3peBaHHH C9 O- 6 ejiK 0 BBie Tejia cTaHOBHTca 6 ojiee pbixjibimh h 3aTeM pac- 
na^aiOTCH (3to hpohcxoaht oAHOBpeMemio c pa 3 pymeHneM HApa b C9). 
npn pacnaAGHHH Teji TpySoann paccBinaioTCH Ha TOHKne $h6phjijibi, KOTopBie 
paccenBaiOTCH, 3anojiHHH Bee BHyTpeHHee npocTpaftcTBo KJieTKH. B $opMe 
^nSpnaa O- 6 eji 0 K HBaaeTca nocToaHHBiM komhoh6htom 3 peantx C9. Ochob- 
Haa Macca ^nSpnaa coxpaHaeT npoftOJiBHyio opneHTan;Hio, aacTB H3 hhx mo- 
>aeT 6bitb coSpaHa b npoAoaBHBie cpaBHHTejiBHo njioTHBie thjkh (Cronshaw, 
1975). B 3 pejiBix C9 HeaoTopBix AByAoaBHBix Hapa^y c ^nSpnajiaMH BCTpe- 
aaiOTca h rpynnBi TpySoaea (Esau, 1969). 

HcnojiB30BaHne cnen;HaaBHOH TexHHKH yBennaeHHH aaeKTpomioMHKpocKo- 
nnaecKHX H3o6pa>KeHHH ho3bojihjio TiqaTeaBHo nccaeAOBaTB CTpyKTypy Tpy- 
6 oaeK O- 6 ejiK 0 BBix Tea (Parthasarathy, Miihlethaler, 1969). OKa 3 aaocB, hto 
KajK^aa TpySoaaa coctoht h3 6 JiHHenHBix cy 6 BeAHHHn;, HMeroiqHX A^aMeTp 
6 —7 hm. Hhth anHeHHBix cySBeAHHHii; cocTaBaeHBi H 3 MHoacecTBa c^epnae- 
ckhx cySBeAHHHii; Toro me A^aMeTpa. yao>KeHHBie cnnpaaBHO, anHenHBie 
cySBeAHHHABi o6pa3yiOT Teao TpySoaKH, o6hi;hh A^aMeTp KOTopon 18—22 hm, 
TOJim;HHa ctchkh 6 —7 hm, AJiHHa 3 — 4 mkm. B nepnoA pa 3 pymeHna ®- 6 ejmo- 
Boro Teaa TpySoaKH pacnaAaiOTca Ha oTAejiBHBie amieHHBie cy 6 BeAHHHn;Bi nan 
napBi, b pe3yaBTaTe aero B03HHKai0T ®- 6 eaKOBBie ^nSpnaaBi, HMeiomiHe coot- 
BeTCTBeHHo A^aMeTp 6 —7 nan 12 — 14 hm. Ochobbibbhcb Ha HaSaiOAesnax cnn- 
paaBHon opraHH 3 ai];HH anHenHBix cy 6 T>eAHHHn;, M. Parthasarathy h K. Miihle- 
thaler (1969) npeAaoacnaH MOAeaB no3TanHon TpaHC<|>opMan;HH TpySoaea b <|>h6- 
pnaaBi. CnnpaaBHaa CTpyKTypa ®- 6 eaKOBBix (fmSpnaa noATBepjKAesa h b paA© 
Apyrnx pa 6 oT (Evert, Deshpande, 1969; Behnke, 1971a; Siddiqui et al., 
1974). CoraacHo AaHHBiM A. Siddiqui h coaBTopoB (1974), ^nSpnaaBi ®- 6 eaKa, 
KaK npaBnao, npeACTaBaaiOT co6oh ABOHHyio cnnpaaB, cocTaBaeHHyio H3 RByx 
aHHenHBix cy 6 T»eAHHHn;. 

noMHMO TpySaaTon h ^HSpnaaapHOH $opM ®- 6 eaKa, onncaHa em;e rpaHy- 
aapHaa (rao 6 yaapHaa) $opMa (Oberhaiiser, Kollmann, 1977; Hoefert, 1980), 
ho ee oHToreHeraaecKaa cbh3b c nepBBiMH AsyMa $opMaMH TBepAO He ycTa- 
HOBaeHa. He HCKaioaeHo, hto 3th $opMBi MoryT cynjecTBOBaTB OAHOBpeMeHHo, 
He3aBHCHMO Apyr ot Apyra. no KpanHen Mepe noKa3aHo, aTo rpaHyaapHBie 
n TpySaaTBie ®- 6 eaKOBBie Teaa pa3pymaiOTca pa3AeaBHo npoTeoaHraaecKHMH 
$epMeHTaMH (Oberhaiiser, Kollmann, 1977). 

Pa3HopeanBBie cBeAeHna msieiOTca oraocHTeaBHo o6pa30BaHna ®-6eaKa. 
CnHTe3 hcxoahbix SeaKOB h cSopaa H3 hhx TpySoaea CBa3BiBaiOTca c bo3hhk- 
HOBeHneM b n;HTonaa3Me 30H CKonaeHna phSocom h ny3BipBKOBBix CKonaeHHH 
peraKyaapHoro h ahkthocomhoto npoHCXoacASHHa. no CTeneHH npnaacT- 
hocth k o6pa30BaHHio TpySoaea BBiAeaaiOTca an6o phSocombi n;HTonaa3MBi 
(Cronshaw, Esau, 1967; Behnke, 1969; Esau, 1978b), an6o phSocomh HeSoaB- 
mnx AHCTepH 9P (Wooding, 1969), an6o Tan Ha3BiBaeMBie nroanaaTBie ny- 
3BipBKH (Steer, Newcomb, 1969; Esau, Gill, 1970). M. Steer h E. Newcomb 
(1969) HacTanBaiOT Ha tom, uto HanSoaee TecHaa CBa3B HaSaioAaeTca mokay 
TpySoanaMH h nroaBaaTBiMH ny3BipBKaMH. no hx AaHHBiM, yBeanaeHne ancaa 
TpySoaea b $opMHpyiom;eMca ®-6eaKOBOM Teae conpoBo>KAaeTca C0Kpam;eHHeM 
ancaa nroaBaaTBix ny3BipBKOB Boapyr Hero. K. Esau h R. Gill (1970) b cbh3h 
c 3thm OTMeTuan, hto o6pa30BaHne ®-6eaKOBoro Teaa aacTo mo>kho HaSaio- 
AaTB h b Tex KaeTKax, rAe nroaBaaTBie ny3BipBKH o6Hapy>KHTB He yAaeTca 
(napeHXHMHBie aaeMeHTBi $ao3MBi). no mhchhio B. Deshpande (1974b) h 
L. Hoefert (1979), Bonpoc o npnaacTHocTH nroaBaaTBix ny3BipBKOB k $opMH- 
poBaHHio ®-6eaKOBHx Tea ocTaeTca otkpbitbim Aa>ne a«Jih Tex KaeTOK, b ko* 
TopBix TecHaa accon;Han;Ha 3thx ny3BipBKOB c ®-6eaKOBBiMH TeaaMH oaeBHAsa; 
npaMoe oTHomeHne phSocom n;HTonaa3MBi k CHHTe3y hcxoahoto a«Jih $opMH- 
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poBaHHH TpySoueK 6ejma ohh cunraiOT HecoMHeHHHM. 9th npeflnojioaceHHa 
othochtchk TOMy cjiyuaio, Kor,n;a ®-6ejrcoBoe Tejio $opMHpyeTca b ijhto- 
njia3Me. y HeKOToptix tfByflojibHbix o6pa30BaHne TpySoueK h cSopna H3 hhx 
6ejiKOBbix KpncTajuioB MoryT nponcxo^HTB b HyKJieonjia3Me ( Tilia — Evert, 
Deshpande, 1970; Amsinckia — Esau, Magyarosy, 1979) hjih b n;HCTepHax 
9P ( Thlaspi — Hoefert, 1975). Abtopbi 3 thx coo6m;eHHH He Bnojrae yBepeHBi 

B TOM, UTO 3TH KpHCTaJIJIbl H^eHTHUHBI I^HTOHJiaSMaTHHeCKHM ®-6eJIKOBBIM 
TeJiaM, HO CHHTaiOT, UTO HO pa3BHTHIO OHH CXOflHBI C HHMH. 

y npeflCTaBHTejien flpyrnx TancoHOB cocy^HCTBix pacTeHHH o6pa30BaHne 
CTpyKTyp, HO^oShbIX ®-6 ejIKy flByflOJIBHBIX, MOH<eT 6 bITB CBH3aHO C CHHTe30M 
h HaKonjieHneM TpySoueK (hjih $h6phjiji) b HyKJieonjia3Me ( Platycerium — 
Evert, Eichhorn, 1974a), b CTpoMe njiacTHfl (Pinus — Campbell, 1972; Ta- 
Majien, 1973 \~Pseudotsuga — Gourret, Strullu, 1974), BHyTpn ijHCTepH rpa- 
HyjiapHoro 9P h b MejiKHX BaKyojiax ( Isoetes — Krautrachue, Evert, 1974). 
no Mepe C03peBaHHH C9 3 th opraHejuibi pa3pymaioTCH, BBmejiaa $h6phjijibi 
(hjih TpySouKH, pacna,n;aioin;HecH Ha $h6phjijibi) b nojiocTB KJieTKH. nepeunc- 
jieHHBie ,n;aHHBie ,n;aiOT ocHOBaHne npe,n;nojiaraTB, uto CHHTe3 ®-6ejma He 
HBjiaeTCH cneu;H(|)HHecKOH $yHKn;HeH n;HTonjia3MBi hjih KaKOH-TO H3 opraHejiJi; 
CTpyKTypHBie e^HHHn;Bi ®-6ejiKa, Bepoarao, MoryT CHHTe3HpoBaTBca hjih Ha- 
KanjiHBaTBca b jiioSom KOMnapTMeHTe ,n;H(|)(|)epeHi];Hpyioin;eHca KJieTKH. ^ajib- 
Henmne KOH<|>opMan;HH ®-6ejiKa BBi3BiBaiOTca H3MeHeHnaMH BHyTpHKJieTOUHOH 
cpe,n;H npn C03peBaHHH KJieTKH h MoryT 6 bitb cnen;H(|)HUHBi b pa3HBix uacTax 
$jio3mbi h y pa3HBix pacTeHHH (Palevitz, Newcomb, 1971; Cronshaw, 1975). 

no MHeHHio W. Eschrich (1977), Bonpoc o npoHCxoacflesHH ®-6ejiKOBoro 
KOMHOHeHTa C9 ^ojiaceH cTaBHTBca mnpe, ueM oScyacfleHne bo3mohchbix Mexa- 
hh3mob ero CHHTe3a h cSopKH b nepno,n; ,n;H(|)(|)epeHi];Hai];HH KJieTOK. Oh npnBo- 
Aht AaHHBie, nojiyaeHHBie mcto^om aBTopa,n;Horpa(|)HH (Nuske, Eschrich, 1976), 
noKa3BiBaioii];He, uto: 1) ®-6ejioK C9 HMeeT BBicoKyio caopocTB oSopoTa h, 
cjie,n;oBaTejiBHo, He MoaceT CHHTe3npoBaTBca tojibko b nepHOfl ,n;H<|>(|)epeHn;Ha- 
u;hh KJieTOK; 2) 80% ero CHHTe3npyeTca b 3pejion, a He b ,n;H(|)(|)epeHn;Hpyio- 
m;eHca <|>ji03Me; 3) CHHTe3 npe^mecTBeHHHKOB ®-6ejiKa b 3pejion <|>Ji03Me 
Ji0KajiH30BaH b KJieTKax-cnyTHHKax . Ectb yKa3aHna, uto b napeHXHMHBix 
KJieTKaX (|)JI03MH HeKOTOpBIX paCTeHHH MOmeT npOHCXOAHTB H cSopKa ®-6ejI- 

kobbix CTpyKTyp (Esau, 1969; Esau, Gill, 1970). 

B paSoTax SojiBmnHCTBa HCCJieflOBaTejien MHoro BHHMaHna y^ejiaeTca 
Tonorpa(|)HH ®-6ejma b 3pejiBix C9 (3 tot Bonpoc BaaceH ;o;jih noHHMaHna ero 
$yHKu;HH). HecKOJiBKo BapnaHTOB pacnpe,n;ejieHHH $h6phjiji b C9 onncaHH 
b o,ei;hoh H3 nepBBix 3JieKTpoHHOMHKpocKonHaecKHX pa6oT no ®-6ejiKy (Cron¬ 
shaw, Esau, 1968). CorjiacHo ^aHHBiM 3 thx aBTopoB, b HeKOTopbix KJieTKax 
®-6ejiKOBBie $h6phjijibi pacnpe,n;ejieHBi 6ojiee hjih MeHee paBHOMepHo; ohh 
coSpaHBi b npo^ojiBHBie Taacn, KOTopBie npoHHKaioT H3 KJieTKH b KJieTKy aepe3 
nopH chtobh^hoh njiacTHHKH. B flpyrnx KJieTKax $h6phjijibi pacnoJiaraioTca 
b BH,n;e HecKOJiBKHx pa3o6m;eHHHX rpynn. Abtopbi 6 ojiee no3,n;HHX pa6oT 
(Johnson, 1969; Behnke, 1971a; Walker, Thaine, 1971; Robidoux et al., 
1973; Cronshaw, 1975, h apO cunTaioT, uto $h6phjijibi Bcer,n;a coSpaHBi b thhch, 
pacnojiaraionpiecH napneTajiBHo h opneHTHpoBaHHBie npo,n;oJiBHo; Bee flpyrne 
Ha6jno,n;aeMBie BapnaHTBi Tonorpa(|)HH $h6phjiji aBJiaiOTca apTe$aKTHBiMH. 
O^HaKo Ha npHMepe <|>jio 3 mbi jiHCTa Scopolia (raMajien, 1978, 1980) noKa3aHo, 
hto pacnpe,n;ejieHHe ®-6ejmoBBix $h6phjiji b C9 MoaceT 6 bitb pa3JiHUHBiM b pa3- 
hbix uacTHX (|)jio3mbi. C9 MejiKHX acHJioK JiHCTa cBOHCTBeHHBi napneTajiBHoe 
hjih cemaToe pacnpe^ejieHne $h6phjiji. B nepBOM cjiyuae $h6phjijibi BCTpe- 
uaiOTca tojibko b6jih3h njia3MajieMMBi, o6pa3ya ^obojibho xapaKTepHoe oKanM- 
JieHne, n;eHTpajiBHaH uacTB KJieTKH coxpaHaeTca cboSo^hoh ot $h6phjiji. 
B cjiyuae ceTuaToro pacnpe,n;ejieHHH CTeneHB HacBnn;eHHa KJieTKH $H6pHJiJiaMH 
Tome aobojibho HH3Kaa, ho pacnpe,n;ejieHBi $h6phjijibi no KJieTKe paBHOMepHo. 
npn napneTajiBHOM hjih ceTaaTOM pacnpe,n;ejieHHH ®-6ejiKa npo,n;ojiBHo-oce- 
Baa opneHTan;Ha $h6phjiji CTporo He coSjiioAaeTca. B KpynHBix a^HJiKax h ae- 
pemae JiHCTa HacBim;eHHe C9 $H6pHJiJiaMH BBime, ohh coSpaHBi b Taa«H h opn- 
eHTnpoBaHBi npo,n;ojiBHo. Bo Bcex C9 HanSojiee BBicoKaa KOHn;eHTpan;Ha $h6 - 
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pHJiJi HaSjiioflaeTCH b panoHax chtobhahhx njiacTHHOK, npnueM uacTo ToabKO 
c o^hoh hx CTopoHLi — MHorne HCCJie^oBaTejiH cujemiBaiOT 3to Toa<e Kan pe- 
3 yJiBTaT npenapai];HOHHbix H3MeHeHHH (Johnson, 1968; Cronshaw, 1970; 
Siddiqui et al., 1974). 

3HauHTeabHbie ycnjina 6 hjih npe,n;npHHHTbi jjjih BbmeaeHnn h H3yueHHH 
XHMnaecKOH npnpoflbi 0-6ejiKa (Weber et al., 1974; Sabnis, Hart, 1979; 
KyjiHKOBa h a p., 1980; Thompson, 1980, h ap.). Abtoph SnoxHMHuecKHX 
pa 6 oT noKa He npnmjiH k ejjHHOMy mhchhio oTHocHTejibHo yHHBepcaabHocTH 
3 Toro KOMHOHeHTa C9. HacTb nccaeflOBaTeaen cwraiOT, hto ®- 6 eaoK oftiifr* 
o 6 pa 3 eH, BbinojiHaeT y Bcex pacTeHHH o,n;Hy h Ty >ne ^yHKqnio h 6jih30k no CBoen 
npnpofle k coKpaTHTejibHHM SeanaM — aKTHHaM (Fensom, 1975; KyjiHKOBa 
h AP-, 1980). ^pyrne aBTopbi npnBOflHT flamme, CBH^eTejibCTByiOH^He 06 ot- 
cyTCTBHH cxo^CTBa <P- 6 eaKa c aKTHHaMH (Sabnis, Hart, 1979; Aikmaii, 1980; 
Thompson, 1980). R. Thompson (1980), HanpnMep, cunTaeT, hto aKTHHono,n;o 6 - 
Hbie SejiKH npncyTCTByiOT bo (|)Ji03Me, ho xapaKTepHbi rjiaBHbiM o6pa30M 
AJiH KJieTOK-cnyTHHKOB h Moao^bix C9 h He HMeioT Hnnero o 6 m;ero c O-fejiKOM 
3 pejibix C9. no MHeHHio D. Sabnis h J. Hart (1979), aHajiH 3 HpoBaBmnx 6 eaKH, 
BbiAeJieHHbie H3 $ao3MHoro 3 Kcy,n;aTa pa3Hbix pacTeHHH, ®- 6 eaok hokphto- 
ceMHHHbix He HBjmeTCH yHHBepcajibHbiM komhoh 6 htom, k HeMy othochtch 
S ojibmaa rpynna SejiKOB, pa3aHuaioin;HXCH no 3apaAy, paaMepaM h coctaBy 
cySTbeAHHEH;; cy,n;HTb o cneqn^HHHOCTH hx ,n;aH C9 nona Tpy,n;Ho. ■-TaK'or'o mb 
MHeHna npnflepacHBaiOTGH h aBTopbi HeKOTopbix aaeKTpoHHOMHKpbcKonHue- 
ckhx pa 6 oT (Hoefert, 1975, 1980; Esau, Magyarosy, 1979). 

CoKpaTHTejibHbiM SejinaM hchbothbix KJieTOK npHHHCbiBaefca 3HauHteai>- 
Haa pojib b TpaHcnopTHbix npon;eccax. no aHaaornn npe^nojiaraeTca, hto 
®-6ejiKOBbie $H6pHJUibi MoryT 6htb coKpaTHTejibHHMn 3 ji eMenTaMH, C03,n;aK>- 
hi;hmh b pe3yjibTaTe npo,n;oabHbix KoaeSaHHH ^BHTKymiyio cnjiy flan sanpa- 
BjieHHoro TOKa pacTBopoB no $ao3Me (Fensom, 1975; KypcanoB, 1976; Ky- 
jiHKOBa h AP-, 1980, h ,n;p.). BaaomiM flan 3toh rnnoTe3bi aBJiaeTca Bonpoc 
o MexaHH3Me 3aKpenjieHna CHCTeMbi coKparaTejibHbix 3jieMeHTOB b KJieTKe. 
npe^CTaBJiaeTca, hto Tanaa cncTeMa cnocoSHa $yHKn;HOHHpoBaTb tojibko 
b tom cjiynae, ecjin ^nSpnaabi hjih cocTaBjieHHbie H3 hhx t a»H 3aKpenaeHbi 
oahhm h3 kohu;ob Ha njia3MajieMMe. Pe3yjibTaTbi HaSaio^eHnn b 3tom OTHome- 
hhh Kan SyflTO no^TBepacflaiOT ^aHHyio rnnoTe3y (Spanner, Jones, 1970; 
Lawton, Newman, 1979; TaMaaen, 1980). Hpn napneTaabHOM pa3Mem;eHHH 
(fmSpnaa b KaeTKe hx KOHTaKT c naa3MaaeMMOH oaeBH^eH. npn naann nn 
b noaocTH C9 ceTKH H3 $H6pnaa 3aKpenaeHbi Ha naa3MaaeMMe xoabKo Kpan- 
Hne H3 hhx, ocTaabHbie cBa3aHbi flpyr c ,n;pyroM. Thhch, cocTaBaeHHbie H3 
MHoa^ecTBa ^nSpnaa, oShhho He npHMHKaiOT Henocpe,n;cTBeHHo k naa3MaaeMMe, 
ho coe^HHeHbi c Hen uepe3 ceTb oahhohhhx ^nSpnaa. 

Ro chx nop ocTaoTca HeBbiacHeHHHM, Bee an Bbicmne pacTeHna HMeioT ®- 
6 eaoK. B oraomeHEH ^syAoabHbix aapTHHa npeflCTaBaneTca 6 oaee nan MeHee 
hchoh: SoabmHHCTBo 3 peabix C9 3thx pacTeHHH co^epacaT ®- 6 eaoK. y oa- 
HO^oabHbix ®- 6 eaoK BCTpeaaeTca peace, y MHornx H3 hhx oh Boo 6 m;e He 06 - 
HapyaceH (cm.: Parthasarathy, 1975). CBe^eHna no roaoceMHHHbiM npoTHBope- 
HHBbi. y Pinus (Parameswaran, 1971; Campbell, 1972; TaMaaen, 1973) h Pse - 
udotsuga (Gourret, Strullu, 1974) CTpyKTypHufi komhohcht, cpaBHHMbin c ®- 
SeanoM noKpbiToceMaHHbix, cym;ecTByeT. Hccae^oBaHna chtobhahhx KaeTOK 
Metasequoia (Kollmann, 1965), Gnetum h Ephedra (Behnke, Palival, 1973), 
Welwitschia (Evert et al., 1973a) He flaan noaoacHTeabHoro pe 3 yabTaTa b 3tom 
OTHomeHHH. Cpe,n;H Apyrnx rpynn cocy^Hcrax pacTeHHH ®- 6 eaoK Han^eH 
y Platycerium (Evert, Eichhorn, 1974a) h Selaginella (Burr, Evert, 1973), 
He oSHapyaceH y Lycopodium (Warmbrodt, Evert, 1974). Hccae^oBaHne bo- 
npoca o pacnpocTpaHeHHocTH ®- 6 eaKa b npe^eaax 0 T,n;eabHbix TancoHOB He 
,n;oBe,n;eHo KOHn;a. B tom cayuae, ecan y HeKOTopbix rpynn cocy^HCTbix pac¬ 
TeHHH ®t- 6 eaoK Tan h He 6 y,n;eT Han^eH, HeT ocHOBaHHH HCKaTb hhx npnH- 
mHHHaabHo oTanHHHH MexaHH3M TpaHcnopTa 3Kcy,n;aTa, Kan 3to cnnTaiOT He- 
KOTopue aBTopbi (Evert et al., 1973a). CncTeMa coKpaTHTeabHbix aaeMeHTOB 
Moa«eT 0Ka3aTbca anmb BcnoMoraTeabHHM MexaHH3MOM TpaHcnopTa, yBean- 
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qHBaioin;HM nponycKHyio cnocoftHocTB <$jio3mbi 3a cqeT no BBiineHHa ckopocth 
TOK a Ha OTflejiBHbix ynacTKax (Fensom, 1975; KypcaHOB, 1976). B 3tom cjiy- 
qae Hajinqne hjih oTcyTCTBne ®-6ejiKa MoaceT HHTepnperapoBaTBCH KaK nona- 
3 aTejiB ypoBHH cnen;HaJiH3aH;HH C9 $jio3mbi y pa3HHX rpynn pacTeHnn. 

IIJia3MaJieMMa. Hajinqne njia 3 MajieMMBi b 3pejiBix C9 6bijio 3Kcne- 
pnMeHTajiBHo ycTaHOBjieHo W. Schumacher (1939) n H. Currier c coTpy^Hn- 
KaMH (1955), KOTopBie noKa3ajin chocoShoctb 3thx KJieTOK k njia3MOJin3y. 
Abtopbi 3 JieKTpoHHOMHKpocKonnqecKHX pa6oT Hamjin ocHOBaHna cqnTaTB, 
uto njia 3 MajieMMa. 3,n;ecB He coBceM oSbiuHa (Esau, 1969; Parthasarathy, 1975; 
Evert, 1977). B xoAe pa3BHTna C9 OHa noABepraeTca H3MeHeHHHM, cbohctboh- 
HBIM TOJIBKO AaHHOMy THUy KJieTOK. CTpyKTypHO 3TO BBipaaC aeTCa B o6pa30Ba- 
HHH KOHTaKTOB C BBICTHJiaiOmHMH ee IJHCTepHaMH 9P H O-6ejIK0BHMH $H6pHJI- 
jiaMH. IIpHBe,n;eHHBie b mpeRURymjix pa3AeJiax AaHHBie HOKa3BiBaiOT, uto 3th 
KJieToqHBie komhoh6htbi — njia3MajieMMa, 9P h <|>h6phjijibi ®-6ejiKa — HMeiOT 
pa3JinqHoe npoHCxoacAB H H e , TeM He MeHee b 3pejiHx C9 ohh oSbeAHHaioTca 
HacTOJiBKo TecHo, uto MoryT paccMaTpHBaTBca KaK eAHHBiH CTpyKTypHHH kom- 
HJieKC (Spanner, Jones, 1970; Cronshaw, 1974, n AP-)- y HeKOTopBix pacTeHnn 
b KOHTaKT.c njia3MajieMMOH BCTynaeT coxpaHaiomHHca b 3pejiBix C9 TOHonaacT 
(Walsh, Evert, 1975; Melaragno, Walsh, 1976). 

BaKyoJiB n TOHonaacT. Pa3BHTne Banyoan b nepnoA AH$$epeH- 
n;nan;HH SoJiBmnHCTBa C9 (3a HCKJiioqeHHeM hpoto(|)jio3mhbix) hpohcxoaht 
TaK ace, KaK n b ^pyrnx pacTynjnx KJieTKax. Ho 3pejiBie C9 KaK 6yATO Ba- 
Kyojin He HMeiOT. 0 pa3pymeHnn TOHonaacTa b xoAe C03peBaHna C9 nncaji 
em;e A. Crafts (1933), ocHOBBiBaacB Ha MaTepnajiax onTnqecKnx HaSjiioAeHHH; 
b HacToanjee BpeMH 3to yTBepacAaeTca mhothmh aBTopaMH 3JieKTpoHHOMHKpo- 
CKonnqecKHX pa6oT (Wark, Chambers, 1965; Cronshaw, 1974; Hoefert, 1980; 
J^aHHJioBa, TejienoBa, 1981, h AP-)* Ho hojihoh yBepeHHoc™ HeT, paA aBTo- 
poB npoAOJiacaiOT coMHeBaTBca b oqeBHAsocTH pa3pymeHHH TOHonjiacTa Ha 
3aBepmaion];eH CTaAHH ftH^epeHAHaijHH C9 (Tamulevich, Evert, 1966; Walsh, 
Evert, 1975; Parthasarathy, 1975). S. Tamulevich h R. Evert (1966), Ha- 
npHMep, cqnTaiOT, uto TOHonjiacT cynjecTByeT b 3pejiHX C9, ho b Sojibhihh- 
CTBe cjiyqaeB He coxpaHaeTca npn npenapan;HH MaTepnajia ajih 3JieKTpoHHofi 
MHKpOCKOHHH BBHAy CBOeH HCKJIIOqHTeJIBHOH «qyBCTBHTeJIBHOCTH», H HMeHHO 
nocjieAHee cbohctbo h cocTaBJiaeT cnen;H<|>HKy TOHonjiacTa C9. 9to npeAnojio- 
aceHne qacTHUHo noATBepacAeso b 6ojiee ho3ahhx paSoTax (Evert, Deshpande, 
1969; Walsh, Evert, 1975; Melaragno, Walsh, 1976, Walsh, 1980), ho3bojihio- 
hjhx 3aKJiioqHTB, uto no KpanHen Mepe y HeKOTopux pacTeHnn b 3pejiBix C9 
coxpaHHiOTCH HHTaKTHBie BaKyojm. Ectb h Apyraa npnqnHa ajih coMHeHHH. 
IIpeo6pa30BaHHe n;HTonjia3MBi mojioabix C9 b «MHKTonjia3My» (Engleman, 
1965) 3pejiHX C9 aoJihcho 6htb CBa3aHo c bhcokoh rHApojiHTHqecKon aKTHB- 
hoctbk) b KJieTKe. OAsaKo OHa He bhxoaht H3-HOA KOHTpoJia, aBTOJiH3 He nepe- 
pacTaeT b «rJio6aJiBHHH» npon;ecc, o qeM CBHAeTejiBCTByeT coxpamiocTB njia3Ma- 
jieMMBi h qacTH opraHejui b 3pejiHX KJieTKax (b 3tom npHHijHnHaJiBHoe otjih- 
qne C9 ot TpaxeajiBHBix 3JieMeHTOB). KaKHM o6pa30M oSecneanBaeTca koh- 
TpoJiB, ecjin TOHonaacT Ha 3aKjiioqHTejiBHOH CTaAHH AH$(|)epeHi];Hai];HH pa3- 
pymaeTca, HenoHaTHo; b APyrnx pacTHTejiBHLix KJieTKax pa3pymeHne toho- 
njiacTa Hen36eacHo bcagt k hx rnSejin (Matile, 1975). 

C toukh 3peHna 3HAOMeM6pamiOH KOHijenn;HH D. Morre h H. Mollenhauer 
(1974) KaaceTca BooSnje He coBceM nocjieAOBaTejiBHBiM yTBepacAaTB OTcyTCTBne 
BaKyojiapHon MeMSpaHBi b 3pejmx C9, npn3HaB Hajinqne b hhx MeM6paH 9P. 
H3BecTHaa oHToreHeTnqecKaa o6ih;hoctb BaKyoJiapHon MeMSpaHBi h MeMSpaH 
9P Aaex npaBo o6cyAHTB bo3mo>khoctb BHnojiHeHna $yHKH;HH TOHonjiacTa 
napneTajiBHHMH AHCTepHaMH 9P. 9th ijHCTepHBi houth cnJiomB BBiCTHJiaiOT 
BHyTpemnoio noBepxHocTB njia3MajieMMBi. Bo MHornx cjiyqaax xapaKTep hx 
H3o6paaceHna Ha ajieKTpoHHOMHKpocKonnqecKHX cHHMKax TaKOB, uto co3Aa- 
eTca nojiHoe BneqaTjieHne Hajinana b KJieTKe BTopon MeMSpami, pacnojioaceH- 
hoh paAOM c njia3MaJieMMOH. He HCKJiioqeHo, KpoMe Toro, uto b jkhbbix KJieT¬ 
Kax MeMSpaHH 9P aBjiaiOTca 6ojiee HenpepBiBHBiMH, qeM b $HKCHpoBaHHOM 
MaTepnajie. no-BHAHMOMy, HMemio 3to h hmcjih b BHAy Tamulevich h Evert 
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(1966), paccMaTpHBaa pa3pymeHne TOiionjiacTa b C9 Ran npenapaipiOHHbiH 
apTe^aKT. Tanoro nee MHeHHH npnflepacHBaiOTca h Te HCCJiejjoBaTejiH, KOToptie 
onpe,n;ejiHJiH 9P chtobhahbix ajieMeHTOB KaK e^HHHH MeMSpaHHbiH JiaSnpnHT 
(Kollmann, 1965; Parameswaran, 1971). 

J\jir Toro aToSbi pemnTb, aeM aBjiaeTca MeMSpaHHbiH KOMnjieKC, pacno- 
jio>KeHHbm b 3pejibix C9 Ha rpaHHije c KJieToaHon oSojiohkoh, — njia3MajieM- 
MOH, TOHOHJiaCTOM HJIH TeM H flpyrHM OflHOBpeMeHHO, CJieflyeT OTBeTHTb Ha 
He MeHee BaaoibiH Bonpoc: k aeMy Sjrnace MHKTonjia3Ma C9 — k n;HTonjia3Ma- 
THHecKon hjih BaKyojiapHOH cyScTamjHH? Ilo npoHCxo>KfleHHK) b nepnofl pa3- 
BHTHH KJieTKH, HO CTpyKType H XHMHHeCKOMy COCTaBy OHa Ka>KeTCH 6ojiee 
6jih3KOh k coji;ep>KHMOMy BaKyojien (ecTb h npoTHBonojioatfioe MHeHne — 
Thaine et al., 1975). Ecjih Bepcna o BaKyojiapHOH npapo^e coflepasHMoro C9 
OKaaceTca BepHon, to, Bo-nepBux, MeMSpaHHbiH KOMnjieKC, pacnojioaceHHbiH 
Ha rpaHHii;e c KJieToaHOH oSojiohkoh, 6ojiee 3acjiyaaiBaeT aHajiorHH c toho- 
HJiaCTOM, BO-BTOpbIX, CHMHJiaCTHHeCKHH TpaHCHOpT HO <|>JI03Me flOJIHCeH 6bITb 
KOHKpeTH3HpOBaH KaK TpaHCHOpT no 3H,n;OMeM6paHHOH CHCTeMe, COCTaBJieHHOH 
H3 peTHKyJIHpHbIX H BaKyOJIHpHbIX 3JieMeHTOB KJieTOK, BXO^HmHX B COCTaB 
3TOH TKaHH. 

B C9 npoTO(|)Ji03MH, $opMHpyioin;HXCH H3 npoKaMSnajibHbix KJieTOK, n;eH- 
TpajibHaa BaKyojib o6hhho He o6pa3yeTca, npon;ecc hx BaKyojiH3an;HH orpa- 
HHHHBaeTca $opMHpoBaHHeM MejiKHx BaKyojien (Buvat, 1968; Danilova, 
Telepova, 1978). C9 MeTa$Ji03Mbi h btophhhoh <|>Jio3Mbi c caMoro Haaajia 
CHJibHo BaKyojiH3npoBaHbi, h no Mepe ,n;H(|)(|)epeHi];Hai];HH n;eHTpajibHaa Ba- 
KyoJib b hhx npoAOJDKaeT pacTH, nocTeneHHo 3aHHMaa Been KJieToaHHH o6T>eta 
(Evert, Deshpande, 1971; Wooding, 1971). yKa3airaoe pa3JiHane, no-BHflh- 
MOMy, He cjihihkom npHHipuiHajibHo, TaK KaK b OKOHaaTejibHOM BH,n;e CTpyK- 
Typa 3pejibix C9 nepBHHHon h btophhhoh $jio3mh 6ojiee hjih MeHee o,n;HHaKOBa. 
Cyin;HocTb npeo6pa30BaHHH n;HTonjia3Mbi b MHKTonjia3My b o6ohx cjiyaaax 
3aKJiioaaeTca b jiH3nce h obo^hbhhh ee, pa3JiHHHa MoryT cbo^htbch jihieb 
k $opMe opraHH3an;HH aBTOJiHTnaecKoro npon;ecca. Bonpoc o cyn;b6e BanyojiH 
h BaKyoJiapHOH MeMSpaHbi b C9 ocTaeTca oTKpbiTHM h oaeHb aKTyajibHbiM fljia 
noHHMaHHa MHornx CTpyKTypHbix h $yHKi];HOHaJibHbix ocoSeHHocTen C9. 

KjieToaHaa oSojioaKa. KjieTOHHaa oSojioaKa npoKaMSnajibHbix 
h KaMSnajibHbix KJieTOK, flH^epeHipipyioiijHXCH b C9, nepBOHaaajibHo tohkb 
h nepepe3aHa Jinmb rpynnaMH njia3MO,n;ecM. njia3MO,n;ecMbi yace b nepnofl 3a- 
jioaceHna HMeiOT xapaKTepHyio rpynnoByio Tonorpa<|>Hio; ohh cocpe^oToaeHbi 
rJiaBHHM o6pa30M Ha CTeHKax, o6m;Hx c KJieTKaMH-cnyTHHKaMH h coce,n;HHMH 
C9 (Esau, 1969). no Mepe flH$<|>epeHn;Han;HH KJieTKH ee oSojioaKa HapamHBa- 

eTca b TOJim;HHy, o,n;HOBpeMeHHo H,n;eT <J)opMHpoBaHHe cnen;H(|)HaecKHX ,o;jih 
G9 CTpyKTyp — chtobhahhx nojien h chtobhahhx hjibcthhok. yTOJinjeHne 
oSojiohkh no 3 BOJiaeT ,n;oBOJibHo paHo onpe,n;ejiHTb Syflynpie C9. Ha cBeacnx 
cpe3ax, HaSjiioftaeMbix b cbbtoboh mhkpockoh, yTOJimemiaa oSojioaKa HMeet 
xapaKTepHoe tojibko ,ei;jih C9 CBeaeHne, hto a^jio ocHOBaHne Ha3BaTb ee «nep- 
jiaMyTpoBOH o6ojiohkoh» (Esau, Cheadle, 1958). Bojibmaa TOJinjHHa oSojiohkh 
noMoraeT h Ha 3JieKTpoHHOMHKpocKonHaecKHx H3o6paaceHHHx jierKo otjihhhtb 
Syflynpie C9 epe^n KJieTOK npoBOflHmero nyaaa. KoHeaHbiH oS^eM yTOJinje- 
hhh MoaceT Shtb pa3HHM, b HeKOTopbix C9 yTOJinjeHne oSojiohkh 3 aHHMaeT 
hohth Becb npocBeT KJieTKH (Esau, 1969). no ^amibiM ^aHHJioBon h Tejieno- 
boh (1981), C9 npoTO(|)Jio3Mbi HMeiOT 6ojiee TOJiCTyio oSojiouKy, aeM C9 MeTa- 
(|)Ji03Mbi. nocjie^HHe MoryT He o6Hapy>KHBaTb h nepjiaMyTpoBoro CBeaeHHa. 
MnKpo(|)H6pHJiJiapHaa cxpyKTypa yTOJiin;eHHa ,n;eTajibHo H3yaeHa c noMombio 
nojiapH3an;HOHHOH mhkpockohhh (Chafe, Doohan, 1972), 3JieKTpoHHon MHKpo- 
ckohhh (Behnke, 1971a; Evert, 1976, h AP-) h thctoxhmhh (Scheirer, 1977). 
noKa3aHO, hto npoAOJibHbie ctchkh oSojiohkh 3pejibix C9 aBJiaiOTca MHoro- 
CJIOHHblMH, B BbICOKOH CTeneHH aHH30Tp0HHbIMH H HMeiOT HepeKpeCTHO-CHH- 
pajibHyio TeKCTypy cjioeB n;ejiJiiojio3Hbix mhkpo(|)h6phjiji. nocjie^HHe opneH- 
rapoBaHH ho.ii; yrjiOM, npeBbimaiomHM 45°, k a^hhhoh och KJieTKH. noKa3a- 
TejiH npon;eHTHoro cooTHomeHna n;ejiJiiojio3H, reMnn;ejiJiiojio3 h neKTHHOB 
b oSojioaKe C9 pa3JiHaaiOTca b pa3Hux aacTax <|>Ji03Mbi h y pa3Hbix pacTeHnn; 
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cpaBHHTejibHo bhcokhh npon;eHT n;ejiJiiojio3bi xapaKTepeH ;o;jih Bcex C9. Co- 
rJiacHo HaSjiioAeHHHM J. Cronshaw (1974), $opMnpoBaHne nepjiaMyTpoBoro 
yTOJim;eHHH B C9 CBH3aHO c pa3pymeHneM cncTeMbi MHKpoTpySoueK b nepn^e- 
pHuecKOH n;HTonjia3Me. 9to npHHi^HnnajibHo oTJinuaeT MexaHH3M oTJionceHHH 
yTOJimeHHH bC9i TpaxeajibHbix 3JieMeHTax h BOJioKHax (y nocjie^Hnx cncTeMa 
MHKpoTpySo^eK coxpaHaeTCH h HMeeT onpeflejiemioe BjiHHHne Ha mhkpo(|)h 6- 
pnJiJiHpHyio CTpyKTypy y to JimjeHHH, 3KcnepnMeHTajibHoe y^ajieHHe MHKpo- 
TpySoneK npnBOflHT k $opMHpoBaHHio ypoflJiHBoro yTOJinjeHHH). 

CiTOBipne njiacTHHKH h no jih. CnTOBHflHbie Tpy6KH 
HOKpblTOCeMHHHbTX paCTeHHH HMeiOT H CHTOBHflHbie HJiaCTHHKH, H CHTOBHflHbie 
hojih. IlepBbie pacnojiaraiOTca Ha nonepeuHbix cTeHKax KJieTOUHOH oSojiohkh, 
BTopbie — Ha npoflOJibHbix' (Ha rpaHnn;e co cnyTHHKaMH $opMHpyiOTCH o,ei;ho- 
CTopoHHne hojih, Ha rpaHnn;e Memny ab yMH C9 — ^BycTopoHHne). B chtobha- 
hbix KJieTKax rojioceMHHHbix BCTpeaaiOTCH tojibko CHTOBHflHbie nojin. CTpyK- 
Typa chtobh^hoh njiacTHHKH b o6ih;hx aepTax xopomo H3BecTHa: 3to CTeHKa 
C OTBepCTHHMH, OrpaHHUeHHblMH HJia3MaJieMMOH. OTBepCTHH CHTOBHftHOH HJia- 
cthhkh — pe3yjibTaT AH(|)(|)epeHi];Hai];HH njia3MO,n;ecM. CnTOBHflHbie nojia HMeiOT 
6ojiee pa3Hoo6pa3Hyio CTpyKTypy. CocTaBjiHiomne hx 3 JieMeHTbi MoryT coxpa- 
hhtb pa3Hyio CTeneHb cxo,n;cTBa c HJia3MO,n;ecMaMH, b G9 HeKOTopbix pacTeHHH 
hx oTJiHHne ot njia3MO,n;ecM no ^naMeTpy KaHajia MHHHMajibHo (Evert, 1976). 

9jieKTpoHHOMHKpocKonHHecKHe paSora: c^ejiajin 6oJiee hchbimh npe,n;cTaB- 
jieHHH o $opMHpoBaHHH OTBepCTHH chtobhahhx njiacTHHOK h nojien (Wark, 
Chambers, 1965; Esau, 1969; Deshpande, 1974a, h aP-)* P a3BHTHe CHTa Ha_ 

HHHaeTCH C OTJIOHCeHHH KaJIJI03bI BflOJIb HOBepXHOCTH HJia3MO,n;eCM. OTJIO>KeHHe 
KajiJio3bi H,n;eT 6ojiee bkthbho b6jih3h rjictouhoh noBepxHocTH, b pe3yjibTaTe 
^HaMeTp'KajiJio3Horo oKanMjieHHH 0Ka3biBaeTcn MHHHMajibHbiM b panoHe cpe- 
flHHHon njiacTHHKH h MaKCHMajibHbiM y noBepxHocTH oSojiohkh. MaTepnaji 
oSojiohkh Bonpyr mia3MO,n;ecM no^BepraeTcn jiH3ncy, ocBoSoncflan MecTo ,ei;jih 
KaJIJI03HHX OTJIOH^eHHH, flHBMCTp KOTOpbIX HpOflOJIHCaeT yBeJIHHHBaTbCH. 3a- 
KJiioHHTejibHbiM aKTOM b npon;ecce o6pa30BaHHH oTBepcran HBJineTCH pacnra- 
peHne Hjia3MO,n;ecMeHHbix KaHajioB BCJie^CTBne uacTHUHoro hjih noJiHoro yn;a- 
JieHHH KaJIJI03bI. 

B cbh3h c nonbiTKaMH BbiHCHHTb MexaHH3M nepeflBHHceHHH 3Kcy,n;aTa HO 
$Ji03Me MHorne pa6ora 6hjih nocBHin;eHbi H3yueHHio BHyTpemieH CTpyKTypu 
OTBepCTHH CHTOBHflHbIX HJIBCTHHOK H HOJieH. BonpOC, OTKpbITbl OTBepCTHH CH- 
tobh^hhx HJiacTHHOK B $yHKn;HOHHpyioiH;HX C9 hjih 3aKynopeHbi «cjiH3bio», 
nocTaBHJi em;e Fischer (1885). IlepBbie 3JieKTpoHHOMHKpocKonHuecKHe paSoTbi 
Kan 6y,n;TO 6bi a^jih MaTepnaji b nojib3y 3aKynopKH OTBepcran O-6eJiK0M 
(Esau, Cronshaw, 1967; Cronshaw, Anderson, 1969). OftHaKo no3H<e y,n;ajiocb 
noKa3aTb, hto 3aKynopKa OTBepCTHH HBJineTCH npenapaijHOHHbiM apTe^aKTOM, 
B npH}KH3HeHHOM COCTOHHHH ®-6eJIKOBbie THHCH CBoSoflHO HpOHHKaiOT uepe3 
OTBepCTHH chtobh,[i;hoh njiacTHHKH, He 3aKynopHBaH hx (Anderson, Cronshaw, 
1969; Behnke, 1971a; Hogben, Spanner, 1977; Eschrich, 1977, h AP-)* 
D. Lawton h Y. Newman (1979) c,n;ejiajiH em;e ojjho yTouHeHne: O-6ejiK0Bbie 

THHCH CBoSoflHO HpOHH3bIBaiOT OTBepCTHH CHTOBHflHblX HJIBCTHHOK B $yHKn;HO- 
HHpyioin;Hx C9, a b CTapbix, He^yHKijHOHHpyiomHX — 3 aKynopHBaiOT hx. 

B C9 nacTO Ha6jnoAaeTCH npHypouemiocTb 9P k OTBepcTHHM chtobhahhx 
njiacTHHOK h HOJien (Esau, Cheadle, 1965; Esau, 1969). Cbh3b 3JieMeHTOB 
9P c njia3MO,n;ecMaMH h no3>Ke c OTBepCTHHMH chtobh^hoh hjibcthhkh coxpa- 
HneTCH Ha npoTHHceHHH Bcero nepnofla flH^epemjHaijHH h b 3pejibix KJieTKax 
(Esau, 1969; Singh, Srivastava, 1972; Deshpande, 1974a). Hx KOHn;eHTpan;HH 
b panoHax chtobh^hbix hjibcthhok h nojien, KaK npaBHJio, Bbime, neM b oc- 
TajibHbix uacTHX KJieTKH. OyHKn;H0HajibHbie B3aHMOOTHomeHHH 9P c njia3MO- 
^eCMBMH H OTBepCTHHMH CHTOBHflHbIX HJIBCTHHOK ^0 KOHI];a HeHCHbl, HO OUe- 
bh^ho, hto 3JieMeHTbi 9P TaK me, KaK h O-6eji0K, He 3aKynopHBaiOT hh HJia3M0- 
ffeCM, HH, H03>Ke, OTBepCTHH CHTOBH^HblX HJIBCTHHOK. ECTb HeKOTOpbie OCHOBa- 
HHH CHHTBTb, HTO 3JieMeHTbI 9P HMeiOT OTHOHieHHe K MeTa6oJIH3My KJieTOHHOH 
060JIOHKH, B naCTHOCTH K H3MeHeHHHM CO^ep^KBHHH KaJIJI03bI B CHTOBH^HblX 

hjibcthhk ax h hojihx (Cronshaw, 1974). 
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IIpHBe,n;eHHbie cBe^eHHH noayaeHbi npeHMynjecTBemio Ha MaTepnaae no- 
SxpHToceMHHHtix pacTeHHH. ^aHHbje no CTpyKType h pa3BHTHio chtobhahhx 
mojieS rojioceMHHHHx 6ojiee CKyflHbi (cm.: Esau, 1969; Wooding, 1971). Otjih- 

^HTeJIbHOH OCoSeHHOCTbK) CHTOBHftHblX HOJieH rOJIOCeMHHHbTX HBJIHIOTCH 3HaHH- 
TejibHbie no oS^eMy noaocra b Tex ynacTKax, r,n;e OTBepcTna nepecenaiOT cpe- 
^HHHyio njiacTHHKy oSojioukh (cpe^HHHbie jiaKyHbi). 9th JiaKyHbi, Kan h Been 
panoH KJieTKH b6jih3h chtobhahoto noaa r 3anojmeHbi CKonaeHHaMH ny3bipb- 
jKobbix 3 JieMeHTOB 9P h ®- 6 ejiKOBbiMH $H 6 pHJiJiaMH (raMajien, 1973; Neuber- 
;ger, Evert, 1975). Cpe^HHHbie JiaKyHbi o6pa3yioTCH b nepHOfl flH<|><|>epeH:u;Hari;HH 
TKJieTKH b pe3yjibTaTe o 6 T>e,n;HHeHHa MejiKnx cpe,n;HHHbix pacmnpeHHH, bo3hh- 
TcaionjHX BHyTpn naa3MO,n;ecM (no^oSHoe HBjieHne HHor,n;a HMeeT MecTO h npn $op- 
MHpOBaHHH CJIOJKHbEX CHTOBHflHbIX HJiaCTHHOK nOKpbITOCeMHHHbIX — EsaU, 1969). 
3B C9 nanopoTHHKOB, njiayHOB, mxob HaH,n;eHbi chto BH^Hbie hojih, CTpyKTypa 
KOTOpbIX CXOflHa CO CTpyKTypOH CHTOBHflHbIX uojien rOJIOCeMHHHbIX (Liber- 

man-Maxe, 1971; Warmbrodt, Evert, 1974; Hebant, 1977). 

Kan aHajior CHTa C9 Bbicmnx pacTeHHH mo;kho paccMaTpnBaTb nonepenHyio 
tyreHKy chtobhahhx KJieTOK 6 ypbix Bonopocaen. Ee CTpyKTypa npe^CTaBjineT 
HHTepec b CBa3H c o 6 Hapy>neHHbiMH pa3JiHnnaMH n;HTonjia3MaTHaecKOH opra- 
HH 3 an;HH C9 y Bbicmnx pacTeHHH h Bo^opocaen. IIonepeaHaa CTeHKa b 3thx 
KJieTKax npe^CTaBJiaeT co6oh e^HHoe nopoBoe nojie, b kotopom HacanTbiBa- 
•eTca ot 20 ao 30 thchh naa 3 MO,n;ecM HopMajibHon CTpyKTypbi; Kancftaa naa3MO- 
j^ecMa onpya^eHa KajiJi03HbiM nexjiOM (Went et al., 1973; Schmitz, Srivastava, 
1975). B 3tom oTHomeHHH pa 3 JiHHHe oKa 3 ajiocb He ctojib cynjecTBemibiM, hto 

HOATBepAHJIO B03M0>KH0CTb OTHeceHHH 3 THX KJieTOK K THHy C9. 

K a ji ji o 3 a. KajiJio3a b tom hjih hhom KOJinaecTBe Bcer,n;a BCTpeaaeTca 
b npenapaTax $jio3mh. BapnaijHH ee KOJinaecTBa, KaK nojiaraiOT, cBa3aHbi 
c H3MeHeHHaMH $yHKn;HOHajibHoro cocToaHHa C9. B mojio^bix C9 ee cpaBHH- 
TejIbHO MHOrO, 3TO CBH3aHO, KaK OTMeaeHO Bbime, C (|)OpMHpOBaHHeM OTBepCTHH 
<CHTOBH^HblX HJiaCTHHOK H HOJieH Ha OCHOBe HJia3MO,n;eCM. IIpH C03peBaHHH C9 
naSjiiOAaeTca HeKOTopoe cHHacenne KOJinaecTBa KajiJio3bi (Cronshaw, 1970; 
Behnke, 1971a; Singh, Srivastava, 1972, h ftp.). HcKJnoaeHHe cocTaBjiaioT 
jjaHHbie R. Evert c coaBTopaMH (1973b) ,n;aa Welwitschia , b G9 kotopoh Ha6- 
jno^ajiocb yBejinaeHHe KOJinaecTBa Kajuio3bi k MOMeHTy co3peBaHna. B 3pe- 
jioh (|)Ji03Me KOJinaecTBo KajiJio3bi He coxpaHaeTca nocToamibiM, oho no,n;Bep- 
aceHo 3HaaHTejibHbiM KOJieSaHHaM, ho b n;ejiOM o6hhho HeBejiHKo. B nepHOfl 
CTapenna G9, Kor,n;a hx $yHKH;HOHaabHaa aKTHBHocTb cHnacaeTca, KoanaecTBo 
KaJiJi03H onaTb noBbimaeTca («,n;e<|>HHHTHBHaa KaJiJi03a» —Esau, 1969). B 3 Ty 
nopy Kajui03a Moa^eT. 0TKJia,n;biBaTbca b BH,n;e cnjiomHoro cjioh c o6enx ctopoh 
chtobh^hoh njiacTHHKH («KaJiJio3Hbie no,n;ymeHKH»). Ecjih <|>ao3Ma Haxo^HTca 
b coctohhhh 3HMHero noKoa, npn ee peaKTHBaijHH BecHon KOJinaecTBo Kaa- 
ao3bi b G9 coKpam;aeTca h BpeMeHHo HapymeHHaa KajiJio3HbiMH OTaoaceHnaMH 
HenpepuBHocTb KJieTOK BoccTaHaBjiHBaeTca (Esau, 1969). 

Kajuio 3 a — yrjieBo^, xapaKTepHbin He tojibko ,n;aa C9. Ee $yHKH;HOHaab- 
Haa pojib b pacTHTejibHbix KJieTKax noKa He bhojihc acHa h, no-BH^HMOMy, 
MHoroo6pa3Ha. YcTaHOBjieHo, hto o6pa30BaHne KajiJio3bi aBJiaeTca o6m;eH 
paHeBOH peaKn;HeH KJieTOK pa3JiHHHoro rana, KJieTKH <|>ao3Mbi oTjinaaiOTca 
Jinmb 6ojiee bhcokoh caopocTbio pacnpocTpaHeHna paHeBOH peaKijHH (Cur¬ 
rier, 1957; Engleman, 1965). 9th flaHHbie nocjiyacHJiH ocHOBaHneM AJia npe,n;- 
noaoaceHHa o noBbimeHHH co^epacaHHa KajiJio3bi b npenapaTax no cpaBHeHHio 
c KJieTKaMH HHTaKTHoro pacTeHHH. IIpHMeHeHHe mcto^hk, oSecneHHBaiomHx 
6biCTpyio $HKcai];HK) KJieTOK, ,n;oKa3aao ero npaBHJibHocTb b oraomeHnn C9 
(Anderson, Cronshaw, 1969; Hogben, Spanner, 1977), xoth HeKOTopoe Koan- 
aecTBo Kaaao3bi npncyTCTBOBajio h b 3thx npenapaTax. OpnrHHaabHbiH no^- 
xoa Aaa oKOHaaTeabHoro pemeHna 3Toro Bonpoca 6na npe,n;ao>KeH M. Walsh 
h J. Melaragno (1976) — ^HKcnpoBaaocb n;eaoe pacTeHne ( Lemna ), Tan hto 
»03M0?KH0CTb paHeBOH peaKn;HH HCKaioaaaacb noaHocTbio; o^HOBpeMeHHo 
KOHTpoaa nccae^oBaancb C9 pacTeHHH, 3a$HKCHpoBaHHbix nocae HaHeceHHa 
nope30B. B G9 HHTaKTHbix pacTeHHH Kaaao3H coBceM He oKa3aaocb, a b npe;n;- 
BapnTeabHo nopaHeHHbix pacTeHnax oHa 6biaa. Abtoph c^eaaaH 3aKaH>aeHHe, 
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hto noHBjieHne KaJiJi03bi b C9 Bbi3BaHo HapyrnenneM n;ejiocTHocTH $Jio3Mbi 
b xo,n;e npenapan;HH pacTeHHH. IIonbiTKa hobtophtb 3tot pe3yjibTaT Ha a pyroM 
pacTeHHH (Cistus — raMajien, 1978) OKa3ajiacb, KaK hh CTpaHHO, 6e3ycnem- 
hoh, KajiJio3a npncyTCTBOBajia b C9 HHTaKTHbix pacTeHHH. 

no aHajiorHH c paHeBon peaKAnen, b xoAe kotopoh $yHKn;HH KajiJi03bi 3 a- 
KJnonaeTCH b h30jihh;hh nopaacemioro yaacTKa, npeAnojiarajiocb, hto ochob- 
hoh $yHKH;HeH KajiJi03H b C9 HBjiaeTCH nacTHHHoe hjih nojiHoe SjioKHpoBaHne 
nepe^BH^KeHHH BenjecTB no <|>Ji03Me b ropn30HTaJibHOM hjih BepTHKajibHOM 
HanpaBjieHHHX, cmotph no TOMy, TRe erst oTJioaceHne KajiJio3bi — b chtobha- 
hhx nojinx hjih chtobhahbix njiacTHHKax (McNairn, Currier, 1968; Shin, 
Currier, 1969). KojieSaHna co^epjnaHHH KajiJi03bi, HaSjiioAaeMbie b 3 pejibix 
C9, c 3toh tohkh 3peHHH, Ka3ajiocb 6bi, MoryT HMeTb npHMoe oTHomeHne k pe- 
ryjinu;HH <|>Ji03MHoro TpaHcnopTa. OAHaKO aBTopbi, H3ynaBmHe HHrnSHpyio- 
m;ee ,n;eHCTBHe aHOKCHH, HCN h ^HO Ha cnopocTb $jio3MHoro TpaHcnopTa, 
npHmJiH k ySejKAGHHio, hto KajiJi03a He nrpaeT 3aMeTHOH pojin b peryjian;HH 
ABH^KeHHH pacTBopoB no <|>Jio3Me (Qureshi, Spanner, 1973). 9to xopomo corjia- 

CyeTCH C flaHHbIMH aBTOpOB, HOKa3aBHIHX OTCyTCTBHe KaJIJI03bI BO (|)JI03Me HH¬ 
TaKTHbix pacTeHHH (Walsh, Melaragno, 1976; Hogben, Spanner, 1977). TaKHM 
o6pa30M, cRJia^HBaeTcn BneuaTJieHne, hto $yHKn;HOHajibHO aKTHBHbie C9 co- 
AepacaT oneHb Majio KajiJio3bi hjih He co^epncaT ee Boo6m;e, b cbh3h c 3thm ee 
3HaueHne ajih peryjian;HH <|>Ji03MHoro TpaHcnopTa coMHHTejibHo. KajiJio3a 
HCKJIIOHHTejIbHO SbICTpo CHHTe3HpyeTCH B OTBeT Ha nopaHeHHe, H03T0My ee 
coAepncaHne MomeT 3HaaHTejibHo noBbimaTbca b xoAe npenapnpoBaHHH MaTe- 
pnajia. B mojioahx C9 oTjioaceHne onpeAejiemioro KOJinuecTBa KajiJio3bi He- 
COMHeHHO, OHO HBJIHeTCH HeoSxOAHMbIM yCJIOBHeM $OpMHpOBaHHH OTBepCTHH 
chtobhahbix nojien h njiacTHHOK. 


no^BOAH HTor, cjie,n;yeT otmcthtb, hto coBpeMeHHbie nccjieAOBaHHa nona 
He rsjot o,n;H03HaHHoro oTBeTa Ha oahh H3 rjiaBHbix BonpocoB — mojkho jih 
cHHTaTb C9 hchbbimh KJieTKaMH. B SojibuiHHCTBe H3 hhx HeT aApa (a TaM, TR& 
eCTb, OHO, HO-BHAHMOMy, $yHKI];HOHaJIbHO MepTBo), HeT HOpMaJIbHOH IJHTO- 
HJia3Mbi, HeT phSocom. E^sa jih b TaKOH CHTyaijHH coxpaHHiOTCH Te B3anMO- 
CBH3H MemRY KOMHOHeHTaMH, KOTOpbie HBJIHIOTCH ochoboh cynjecTBOBaHHa 
KJieTKH KaK hchboh CHCTeMH. He mojkct SbiTb oSecneaeHa b ycjioBHax oTcyT- 
ctbhh annapaTa CHHTe3a SejiKOB h oSHOBjiaeMOCTb KJieTOUHbix CTpyKTyp — 
Toace o6a3aTejibHoe ycjioBne hch3hh KJieTKH. noaTOMy HapaAy c RjiaccnaecKHM 
npe^cTaBjieHneM 0 HenojiHon AerpaAan;HH u;HTonjia3Mbi b AH(|)(|)epeHn;Hpyio- 
m;Hxca C9 bo3mohcho Aonym;eHHe, hto b 3pejioM cocToaHHH 3to MepTBbie KJieTKH- 
nJiaCTHflbl n MHTOXOH^pHH, COXpaHHIOIAHeCH B HefijOJIbmOM KOJIHHeCTBe B HO- 
jiocth 3pejibix C9, MoryT Sbitb HHTepnpeTHpoBaHbi KaK nonyjian;Ha opraHejui r 
cboSoaho >KHBym;HX Ha ecTecTBeHHOM nuTaTejibHOM pacTBope — $jio3mhom 
3Kcy,n;aTe. HaJinane (|>epMeHTaTHBHOH aKTHBHocra, HaSjiiOAaeMoe b 3pejibix C9 y 
Bepoarao, b 3HaaHTejibHOH CTeneHH CBa3ano c MeTa6ojiH3MOM 3thx opraHejui h 
He HBJiaeTca cepbe3HHM apryMeHTOM ajih AOKa3aTejibCTBa HCH3HeAeaTejibH0CTK 
Ha KJieTOHHOM ypoBHe. 

EcJIH 3TO BCe-TaKH HCHBbie KJieTKH, HeT HHKaKHX OCHOBaHHH CHHTaTb, HTO> 
ohh HMeiOT aKTHBHHH MeTa6ojiH3M h b coctohhhh caMOCTOHTejibHo oSecnean- 
BaTb TaKne 3HeproeMKne npon;eccbi, KaK 3arpy3Ka, pa3rpy3Ka h nepe,n;BH>Ke- 
Hne Bem;ecTB no $Ji03Me. B cbh3h c othm HeKOTopbie HCCJie^oBaTejiH 6hjih 
ckjiohhh AyMaTb, hto nepeABnaceHne opraHHaecKHX Bein;ecTB ocym;ecTBjia- 
eTca no mojioabim C9, npoTonjiacT KOTopbix enje He AereHepnpyeT. OAHaKO 3 Ta 
Bepcna c tohkh 3peHna coBpeMeHHbix AaHHbix He Kaa^eTca ySeAHTejibHon. 
MojjKHO npHBeCTH MHO>KeCTBO AOKa3aTeJIbCTB B HOJIb3y Toro, HTO 3pejlbie C9 
6ojiee npncnocoSjieHH k MaccoBOMy TOKy pacTBopoB, aeM AH$$Bp®Hn;Hpyio- 
m;Heca KJieTKH. 

^Jia pa3pemeHHa 3aTpyAHeHHH b oSjiacTH noHHMaHHa MexaHH3Ma 3Hepre- 
THaecKoro oSecneneHna h peryjian;HH nepeABH>KeHHa Bem;ecTB no 3pejion $jio- 
9Me, no cym;ecTBy, HMeeTca OAHa B03M0>KH0CTb — npeAnoJio>KHTb, hto peryjiaTop-r 
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man h 3 HepretH^6c^a^ $yflKqsn npimajUEe>KaT cocejjHHM c C3 napeHXHMHbhrt 
KJieTKaM. TeimeHipiH paaOMatpasaTb Ses'bHflepHbie C9 h HflepHbie KJieTKH- 
cnyTHHKH KaK e,n;HHMS @fpyftfypSbiH a $yHKn;HOHajibHbiH KOMiuieKC cjio;KHJiacb 
jjasHo. 06pa30BaHHbie OflHoBpeM&sao H3 o6m;eH HHHipaaJin 3th KJieTKH b npo- 
n;ecce fln<|><|>epeHij;Hai];HH no MHorn'M npn3HaKaM CTaHOBHTca aHTnno,n;aMH. 
HMeHHo 3to, BepoHTHo, h no3BOJiHeT hm ycnemHo ,u;onojiHHTb flpyr jjpyra 
b MeTafioanaecKOM n $yHKn;HOHajibHOM oraomeHnax. Hame cjieflyiomee coo6- 
meHne npejjnoJiaraeTCH nocBaraTb o6cy;K,n;eHHio CBe^eHnn o CTpyKType n 
ocoSeHHocTax pa3Bnraa napeHXHMHbix 3 JieMeHTOB (|>ao3MH. 
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tHM. B. JI. KoMapoBa AH CCCP, 

JleHHHrpafl. 


SUMMARY 

The first part of the riview deals with the structure and development of the sieve 
elements in various groups of plants. The overall organization of the sieve elements, 
the fine structure, and relationships of >the organelles, as well as their developmental 
changes and functional specialization are discussed. Taxonomic significance of the sieve 
element structure is also considered. 
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A. B. HayMOB 

flblXAHHE KOPHEBbIX CHCTEM 

A. V. NAUMOV. RESPIRATION OF ROOT SYSTEMS 

flaeTCH o63op pa6oT no A^xaHnio KopHen AHKopacTymnx n KyjiLTypHux pacTeHnn. 
PaCCMaTpHBaiOTCH BOnpOCH MeTOflHKH H3MepeHHH flHXaHHH KopHen B Jia6opaTOpHHX H HOJie- 
BHX yCJIOBHHX. 

^bixaTejiBHHH ra3oo6MeH paCTeHHH kslk ajieMeHT npoAyKAHomioro npo- 
ijecca Bee name npnBjieKaeT BHriMaHne HCCJieAOBaTejien. KoMnjieKCHoe H3yne- 
Hne npoijecca HaKonjieHHH opraHnnecKoro BenjecTBa pacTHTejibHHM opraHH3- 
mom TpeSyeT H3MepeHHH hht 6 hchbhocth He tojibko $0T0CHHTe3a, ho h ABixa- 
HHH Bcex OpraHOB paCTeHHH, B TOM HHCJie H reTepOTpO(|)HbIX (KOpHH, KOpHe- 
BHmia h apO- OcoSeHHo BejiHKo ynacTne b npoAyKipioHHOM npoijecce Heaccn- 
MHJinpyioin;Hx noA3eMHbix opraHOB y AHKopacTynjHX TpaBHHHCTbix paCTeHHH. 
3anacbi hchbbix KopHen b ecTecTBeHHbix TpaBHHbix $HT0H;eH03ax MoryT cocTaB- 
jihtb ot 50 ao 90% o6m;eH Maccbi cyxoro pacraTejibHoro BenjecTBa (Thtjih- 
HOBa, 1977; JIapxep, 1978). K concajieHHio, cpe^n HccjieAOBaHHH ra30o6MeHa 
pacTeHnn pa6oT no AHxaHHio KopHeBBix chctcm enje oneHb MaJio. 

^JIH HpaBHJIbHOrO HOHHMaHHH pOJIH AHXaHHH KOpHCBBIX CHCTeM pacTeHnn 
b npoAyKAHOHHOM npon;ecce hcoSxoahmo ynnTbiBaTb H3MeHeHHH hhtchchb- 
hocth 3Toro npon;ecca y pa3Hbix bhaob paCTeHHH b pa3Hbix aKOJiornnecKHX 
yCJIOBHHX, nepnOAHHHOCTb B pa3BHTHH paCTeHHH Ha npOTHJKeHHH Bcero HCH3- 
HeHHoro n;HKJia. OAsaKo ecjra MeTOAnnecKan cTopoHa H3yneHHH ra30o6MeHa 
HaA3eMHbix opraHOB pa3pa6oTaHa AocTaTOHHo xopomo (Bo3HeceHCKHH h AP-> 
1965), to npn on;eHKe 3aTpaT Ha AtixaHne noA3eMHbix opraHOB paCTeHHH hc- 
CJieAOBaT6JIH CTaJIKHBaiOTCH C MCTOAHHeCKHMH TpyAHOCTHMH, TaKHMH, KaK 
HeoSxOAHMOCTb H3BJieneHHH KopHen H3 HOHBbl HJIH neCKa, OTMbIBKa KopHen, 
Hen36e>KHoe npn 3 tom TpaBMHpoBaHne TKaHen, oSpbiB KopHeBbix bojiockob 
H MeJIKHX KOHAOB, HeoSxOAHMOCTb yHHTbIBaTb A^XaHHe MHKpOOpraHH3MOB 
h t. a* IIo3TOMy nojiynaeMbie pe3yjibTaTbi a^iot jinmb npnSjnDKeHHoe npeA- 
CTaBjieHne 06 HHTeHCHBHOCTH AtixaHHH noA3eMHbix opraHOB in vivo. TeM He 
MeHee 3KcnepHMeHTaJibHbie Aamibie no AtixaHnio KopHen b pa3Hbix ycjioBHnx 
npn pa3Hbix MeTOAnnecKHX noAXOAax MoryT a^tb onpeAenemibie CBeAeHHH 
O 3aBHCHMOCTH ABIXaHHH KOpHeBbIX CHCTeM OT pa3JIHHHBIX $aKTOpOB OKpyHCaiO- 
m;eH cpeAH, a TaKnce MoryT homohb pa3pa6oTKe hobbix, 6ojiee coBepmeHHbix 
MeTOAOB on;eHKH AHxaHHH KopHeBbix CHCTeM b ecTecTBeHHbix ycjioBHnx cynje- 
CTBOBaHHH. B CBH3H C 3THM B HaCTOHIIjeH pa60Te CAOJiaHa HOHBITKa o6o6m;HTb 
AaHHbie o AtixaHHH KopHen pa3Hbix bhaob TpaBHHHCTbix paCTeHHH H3 AOCTyn- 
hbix HaM JiHTepaTypHbix hctohhhkob. Ho AtixaHHio KopHen AposecHbix pacTe- 
hhh AOCTaTOHHO o6mHpHbiH MaTepnaji npHBeACH b cBOAKe F. Ledig h AP- (1976). 

HHTEHCHBHOCTb JJblXAHHfl KOPHEBbIX CHCTEM 

B KOJIHHeCTBeHHOM OTHOHieHHH AHXaTejIBHBIH ra3006MeH HpHHHTO xapaK- 
Tepn30BaTb n;ejibiM phaom noKa3aTejien (CeMHxaTOBa, 1968). HanSojiee nacTO 
HCHOJIB3yeTCH HOKa3aTeJIb «HHTeHCHBHOCTb AI>IXaHHH». BeJIHHHHa HHTeHCHB¬ 
HOCTH AkixaHHH HOKa3biBaeT, Kanoe kojihhcctbo ra3a b AaHHbix ycjioBHnx bbi- 
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HHTeHCHBHOCTt flLlXaHHH KopHeBBIX CSCTeM flHKOpaCTym;BX H KyjIBtypHBIX paCTeHHH 
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jjeJineTCH hjih norjionjaeTCH 3a e^HHHny BpeMemi onpe,n;ejieHHLiM KOJinaecTBOM 
pacTHTejibHoro MaTepnajia. Mepon nocjie^Hero MoryT cjiyaoiTb cbi- 

poro hjih cyxoro Beca, SejiKOBoro a30Ta, KOJinaecTBo KJieTOK h a p. OflHaKO hh 
oAsa H3 hhx He HBjiaeTCH hcthhhoh ejjHHHijeH KOJinaecTBa AHinamen Maccbi 
(j^H^eHMC, 1956). E[o3TOMy Hcnojib30BaHHe toh hjih hhoh Mepti KOJinaecTBa 
pacTHTejibHoro MaTepnajia aojihcho 6 biTb onpaB,n;aHo oScToaTejibCTBaMH h 3a- 
j^aaaMH HCCJie^oBaHHH b KaacflOM KOHKpeTHOM cjiyaae. 

B Ta6jiHii;e coSpaHbi flamibie pa3HHx bbtopob no HHTeHCHBHocTH flbixaHna 
KopHen TpaBHHHCTbix pacTeHHH, a TaK>ne HenoTopbix HOJiyKycTapHHHKOB, 
npHHHMaioin;HX ynacTne b CTpoeHHH TpaBHHbix $HT0H;eH030B. MaTepnaji pa3- 
6ht Ha flBe rpynnbi: flaHHbie no BbmejieHHio yrJieKHCJiOTbi h norjionjeHHio khc- 
Jiopo^a. ^JIH CpaBHeHHH npHBOflHTCH HHTeHCHBHOCTb flbIXaHHH KOpHeH CeJIbCKO- 
X 03 HHCTBeHHbIX paCTeHHH. 

CnopOCTb Bbl^eJieHHH C0 2 KOpHHMH C6JIbCK0X03HHCTBeHHbIX paCTeHHH 

b HHTepBajie TeMnepaTyp 20—25° C JieamT b npe,n;ejiax 0.1—15.7 mt/t cyx. 
b.-h. CaMHe BbicoKne BejiHHHHH Ha 6 jno,n;aiOTCH b Hanajie BereTan;HH, aKKomjy 
BereTan;HH HHTeHCHBHOCTb flbixaHna KopHen CHnacaeTca. Tan, y 3epHOBbix 3Jia- 
kob b TeaeHHe BereTan;HOHHoro nepno^a HHTeHCHBHOCTb flbixaHna KopHen H3- 
MeHaeTca ot 9.0 ,n;o 1.1 Mr C0 2 /r cyx. b.-h. CaMaa Bbiconaa BejinanHa hhtgh- 
ohbhocth AHxaHna KopHen — 15.7 — nojiyaeHa b 3 KcnepnMeHTe c KopHaMH 
mojio^hx pacTeHHH TOMaTOB (Henderson, Staufer, 1944). TeMHOBoe flbixaHne 

JIHCTbeB TpaBBHHCTbIX KyJIbTypHbIX pacTeHHH (no flaHHHM pa3HbIX aBTOpOB) 

npn 20° C cocTaBjiaeT 3—8 Mr C0 2 /r cyx. b.-h (JIapxep, 1978). TaKHM o 6 pa- 

30 M, KOpHH TpaBHHHCTHX KyJIbTypHHX paCTeHHH HMeiOT HHTeHCHBHOCTb flbl- 
xaHHa Taaoro me nopa^Ka, hto h JincTba. 

yrjieKHCJioTHbiH ra30o6MeH KopHen flHKopacTynjHX TpaBaHHCTbix pacTe¬ 
HHH npn TeMnepaType 20—25° xapaKTepn3yeTca b ochobhom BejinanHaMH 
0.7—6.2 mt/t cyx. b.-h, hto hcckojibko Hnace, aeM y KyjibTypHbix. Bbicokoh 
HHTeHCHBHOCTbH) ftblXaHHH KOpHeH OTJIHHaiOTCH JiyTOBbie pacTeHHH — 2.1 — 
5.1. OaeHb Bbiconaa BejinanHa HHTeHCHBHocTH flbixaHna KopHen pacTeHHH 
panrpaca (21.4) nojiyaeHa b cnen;H(|)HHecKHx ycjioBnax 3KcnepnMeHTa, Kor,n;a 
pacTeHHH nocjie Tpex^HeBHoro npeSbiBaHna b ycjioBnax cjiaSoro ocBenjeHna 
no^BeprajiHCb flencTBHio CBeTa bhcokoh hht6hchbhocth (Hansen, 1977). 
Bh^hmo, ycHJieHne flbixaTejibHoro ra30o6MeHa CBa3aHo c nepecTponKon 06 - 
MeHa Bem;ecTB npn pe3Kon CMeHe CBeTOBoro peaoiMa. B aHajiornaHHx 3Kcnepn- 
MeHTax ycHJieHne flbixaHna KopHen HaSjiioflaji K. Schafer (1971). HHTeHCHB¬ 
HOCTb flbixaHHH KopHen CTenHbix pacTeHHH Hnace, aeM y jiyroBbix, h cocTaB- 
jiaeT 0.8—2.3 (HayMOB, 1978). ^bixaHne KopHen apKTnaecKHX pacTeHHH 
npn Tex ace TeMnepaTypHbix ycjioBnax paBHo 1.2—1.9 Mr C0 2 /r cyx. b.-h 
(Billings et al., 1977). Othochtcjibho hh3khm flbixaHneM oTJinaaiOTca KopHe- 
BHm;a pacTeHHH npy,n;oB h 6ojiot (Laing, 1940). 

KncjiopoflHbiH o6mch KopHen ftHKopacTymHX bhaob H3yaajica y pacTeHHH 
necaaHOH nycTHHH (AjieKceeBa, 1969). Y 3 $eMepoB norjionjeHHe KHCJiopo^a 
cocTaBJiajio 0.2—0.4 Mr 0 2 /r cyx. b.-h. Jlnnib y Eremopyrum bonaepartis 
nojiyaeHa BejinanHa 2.2. Y KopHen o^HOJieTHHx cojihhok HHTeHCHBHOCTb no- 
rjiom;eHHa 0 2 0.1—0.5 mt/t cyx. b.-h. 

no TexHHKe npoBeflenna 3KcnepHMeHTa BbmejiaiOTCH cjieflyiomHe rpynnbi 
MeTo^oB: 1) b 3KcnepHMeHTaJibHOH 3aMKHyTon KaMepe (no H3MeHeHHio ;naB- 
jieHna); 2) b pacTBope (no H3MeHeHHio KOHn;eHTpan;HH 0 2 ); .3) b Tone B03,n;yxa 
(no H3MeHeHHio KOHn;eHTpan;HH C0 2 b noTone B03Ayxa, npocactiBaeMoro nepe3 
3KcnepHMeHTajibHyio KaMepy). Hh o^hh h3 3thx mcto^ob Hejib3a npn 3 HaTb 
coBepmeHHHM. Tan, MaHOMeTpnHecKHM mctoaom mohcho H3MepaTb Jinmb HHTeH¬ 
CHBHOCTb fluxaHHH OT,n;ejieHHLix KopHen. KpoMe 3 Toro, HeoSxo^HMO b cne- 
n;HajibHLix omiTax ,n;oKa 3 aTb oTcyTCTBne BJinaHna aTMOC^epu 3aMKHyTon Ka- 
Mepn. ^Ba Apyrnx MeTo,n;a ho3bojihiot npoBo^HTb H 3 MepeHne Ha HHTaKTHbix 
pacTeHHHx. Ho h b 3tom cjiyaae ra30Baa cpe,n;a 3 KcnepHMeHTaJibHon KaMepbi 
3HaanTejibHo oTJinaaeTca ot aTMOC(|)epbi noaBeHHoro B03Ayxa. HecMOTpa Ha 
3to, pa36poc BejiHHHH HHTeHCHBHocTH ^bixaHHa KopHen, HOJiyaeHHHx pa3- 
•HblMH MeTO^aMH, CpaBHHTeJIbHO HeSoJIblHOH. 
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fcAKTOPBI, BJIHflIOmHE HA HHTEHCHBHOCTL flbIXAHHfl KOPHEfl 


1. OTfleaeHne KopHefi ot Ha^eMHbix opraHOB 

3tot Bonpoc HMeeT SojiBmoe 3HaaeHHe cpe^n MeTOflnaecKHX BonpocoB on- 
pe,n;ejieHHH HHTeHcnBHocTn flBixaHna KopHen. Ha pacTennax KyKypy 3 H 6hho' 
noKa3aHo, hto CHnaceHne HHTeHcnBHocTn ^HxaHna oT^eaeHHux KopHen npo- 
hcxoaht b ,n;Be CTa^nn: b TeaeHne nepBHx HecKoaBKnx nacoB BHfleneHHe CO^ 
Sbictpo cHnacaeTca, a 3aTeM CMeHaeTca nocTeneHHBiM na^eHneM hmc, 

1956). Taaoe me SBiCTpoe CHna^eHne (50% n 6oaee b TeaeHne 1 a) nocae OTjje- 
aeHna KopHen HaSaio^aaocB y con (Roster, 1963), o^HaKO jjanee hhtohchb- 
hoctb AHxaHna hohth He H3MeHaaacB. G. Harris (1930), H3yaaa BBmeaeirae 
C0 2 KopHaMH $pyKTOBBix ,n;epeBBeB, npnmea k BBiBO^y, aTO aio6oe, jjaa^e aer- 
Koe noBpea^eHHe KopHa AaeT b pe3yaBTaTe BpeMeHHoe yBeanaeHne ero ah- 
xaTeaBHon aKraBHocra. 

Pe3yaBTara npaMoro cpaBHeHna HHTeHcnBHocTn ^Bixaima oT^eaeHHBix Kop- 
Hen n HHTaKTHBix KopHeBBix CHCTeM (Billings et al., 1977) noKa3aan, aTO ot- 
jjeaeHHBie KopHn pacTeHnn Dupontia fisheri n Carex aquatilis r Bimaan HHTeH- 
cnBHee, aeM HHTaKTHBie KoprteBBie cnCTeMBi. OflHaKo aBTopH oSbhchhiot 3to 
T eM, aTO HHTaKTHBie cnCTeMBi, no-BH^HMOMy, HMean 6oaBmoe KoanaecTBo 
CTapBix KopHen. A. Osman (1971) Ha pacTeHnax nmeHHn;H o^HHaKOBoro bo 3 - 
pacTa, BBipam;eHHBix b noae (KopHeBBie cnCTeMBi noBpejKflaancB n pn BHKanBi- 
BaHHn) nan b nmaTeaBHOM pacTBope (kophh ocTaBaancB HHTaKTHBiMn), no- 
ayana 6an3Kne BeananHH. 

MeTo,n; cpaBHeHna fluxaHna HHTaKTHoro pacTeHna h cyMMapHoro ^BixaHna 
pacTeHna, pacaaeHeHHoro Ha opraHBi, 6Bia ncnoaB 30 BaH b pa,n;e pa6oT (Austin, 
Mac Lean, 1972; KynepMaH, Xhtpobo, 1977, h flP-)- B HenoTopBix BapnaHTax 
onBiTa aBTopBi nepBOH paSoTBi oSHapyacnaH HeSoaBmoe yBeanaeHne ^BixaHna 
pacaaeHeHHoro pacTeHna $acoan no cpaBHenmo c HHTaKTHBiM. Ckopoctb no- 
raonjeHHH 0 2 KopHaMH nmeHHn;Bi He H3MeHaaacB npn OT,n;eaeHHH KopHeBon 
cncTeM bi ot Ha^3eMHBix opraHOB (KynepMaH, Xhtpobo, 1977; Wiedenroth, 
Poskuta, 1978), a TaKace npn pacaaeHeHHH KopHen kohckhx 6o6ob h nmeHHijBi 
Ha aacra (KynepMaH, Xhtpobo, 1977). 

TaKHM o6pa30M, Ha BeananHy hht6hchbhocth flBixaHna KopHen BanaeT 
He ToaBKo MeTOflHKa H3MepeHna, ho h no,n;roTOBKa pacTHTeaBHoro MaTepnaaa 
k 3KcnepnMeHTy. 3a,n;aaa H3MepeHna flBixaHna KopHen pacTeHHH, npoH3pacTaio- 
m;Hx b noaeBBix ycaoBnax, ocaoacHaeTca noBpea^eHneM pacTeHHH npn bbi- 
KanBIBaHHH H OTMBIBKe KopHeBBix CHCTeM OT HOHBBI, OTfleaeHHeM KopHen OT Hafl- 
3eMHBix opraHOB. npn 3 tom Ha 6 aio,n;aeTCH BpeMeHHoe 6 oaee nan MeHee 3Ha- 
aHTeaBHoe ycHaenne ^BixaHHa. 

2. BanaHue KOHn.eHTpan.nn C0 2 h 0 2 b cpefle 

Ha HHTe^ICHBHOCTb JJBIXaHHH KOpHeBbIX CHCTeM 

ra30BBIH COCTaB Cpe^BI, B KOTOpOH 06 BIHHO H 3 MepaiOT ^BIXaHHe KOpHen r 
3 HaanTeaBHo oTanaaeTca ot ecTecTBeHHOH aTMOC^epia noaBemioro B03Ayxa. 
BanaHHe KOHn;eHTpan;HH C0 2 h 0 2 b cpe,n;e cae^yeT yanTBiBaTB npn H3yaeHHH 
oSMeHa Kan Kncaopo,n;a, Tan h yraeKncaoTBi kophhmh. 

npncyTCTBHe C0 2 b KOHijeHTpaipra 10 h 15% He 3aMe,n;aaao ckopocth nor- 
aom;eHHa 0 2 kophhmh KapTO<|>eaH (Bushnell, 1956). ycTonanBocTB k bbicokoh 
KOH ijeHTparjHH C0 2 npoaBaaan h kophh pacTeHHH nmeHHijBi (KynepMaH, 
Xhtpobo, 1977). OflHaKo MeTo^naecKHH hoaxoa, HcnoaB30BaHHBin b nocae,n;- 
Hen paSoTe, — H3MepeHne noraonjeHHH Kncaopofla kophhmh, coSpaHHBiMH 
b pbixhbih komok, noMemeHHBiH b 3KCnepHMeHTaaBHyio KaMepy, no-BHAHMOMy r 
HeaB3H CHHTaTB ^OCTaTOHHO CTpOrHM. 

Boaee BBicoKyio hht6hchbhoctb noronjeHna 0 2 b aTMOC$epe hhctoto khc- 
nopo,n;a no cpaBHeHHio c B03,n;yxoM HaSaio^aan W. Norris (1951) Ha KopHax 
ayKa, K. PaMexopH (1961) — y KopHeBon MepncTeMBi kohckhx 6o6ob. H3y- 
aaa KHcaopo^HBin oSmch KopHen HHTaKTHBix pacTeHHH nmeHHn;Bi b bo^hok 
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cp§H£» E. Wiedenroth h J. Poskuta (1978) ycTaHOBHjra jiHHefiHBiH xapaKTep 
3 aBHCHMOCTH Meac,n;y norjionjeHHeM KHCJiopo,n;a kophhmh h ero KOHn;eHTpaii;HeH 
b nHTaTejiBHOM pacTBope. 

HaMH b jiHTepaType He oSHapyaceHBi flamnje o bjihhhhh KomjeHTpaijHH 
C0 2 b cpe,n;e Ha ee BBmejieHne kophhmh paCTeHHH. npe^nojiaraa, hto TaKoe 
BJiHHHne ecTB, PaMexopH (1961) CTaBHT Bonpoc o npnMeHHMOCTH mbhom eTpn- 
aecKoro MeTo,n;a BapSypra ajih H3MepeHHH .UBixaHna KopHen, npn kotopom 
co^epacaHHe C0 2 b aTMOC^epe 3KcnepHMeHTajiBHOH KaMepBi 6jih3K0 k Hyjiio, 

3. TeMnepaTypHaa 3asncHM0CTb RbixaHHH KopHefi 

B eCTeCTBeHHBIX yCJIOBHHX KOpHeBBie CHCTeMBI paCTeHHH nOABep^KeHBI B03- 
jjeHCTBHio pa3JiHHHOH TeMnepaTypBi. npn 3tom H3MeHeHne HHTeHCHBHocTH ah- 
xaHHH, no-BH^HMOMy, cjie,n;yeT 3a H3MeHeHneM TeMnepaTypBi. M. Huck h AP- 
(1962) B OHBITaX C HHTaKTHBIMH paCTeHHHMH KyKypy3BI OTMeTHJIH HeKOTOpBIH 
napajuiejiH3M Me>K,n;y TeMnepaTypon HHTaTejiBHoro pacTBopa h ^uxaHneM Kop- 
Hen. HHTeHCHBHocTB ABixaHHH KopHen, H3MepaeMaa b 3KcnepnMeHTax npn: 
onpe,n;ejieHHOH TeMnepaType, MoaceT 3aBnceTB ot Toro, HacKOJiBKo pe3Kon hb- 
jiaeTca CMeHa TeMnepaTypBi oKpyHcaiomeH cpe^Bi npn nepeHeceHHH KopHen 
b 3KcnepHMeHTajiBHyio KaMepy h ot toto, BBime hjih Hnace ncxoflHaa TeMne- 
paTypa KopHa no cpaBHeHHio c 3KcnepHMeHTajiBHon. H3yaaa ,n;eHCTBHe bo3- 
pacTaiomHx h cHHHcaiomHxcH TeMnepaTyp Ha HHTeHCHBHocTB ^BixaHna KopHen 
HHTaKTHBix paCTeHHH KyKypy3Bi h TOMaTOB, G. Jensen (1960) noKa3aji, hto 
nocjie^encTBHe TeMnepaTypHBix ycjioBHH, b kotopbix Haxo,n;HJiHCB KopHn nepe,n; 
H3MepeHneM, cnjiBHee CKa3BiBaeTca Ha BBmejieHHH yrjieKncjioro ra3a, aeM Ha 
norjioin;eHHH KHCJiopo,n;a. 

TeMnepaTypHyio 3aBHCHMOCTB flBixaHna KopHen H3yaajiH Ha HHTaKTHBix 
pacTeHHax KyKypy3H h TOMaTOB (Jensen, 1960), nmeHHn;Bi (Osman, 1971) r 
eacn h panrpaca (Schafer, 1971), a TaKace Ha HeKOTopBix BH,n;ax apKTnaecKHX 
paCTeHHH (Billings et al., 1977). AHajiH3 paHHnx pa6oT, BBinojiHeHHBix boc- 
HOBHOM Ha OT^eJieHHBIX KOpHHX, HpHBOflHTCH B. ,IJaceHMCOM (1956). E[OKa3aHO r 
hto TeMnepaTypHBie KpnBBie HHTeHCHBHocTH ^HxaHHa KopHen, KaK OT^ejieH- 
HBIX, TaK H HHTaKTHBix, 6JIH3KH HO CBOeMy XapaKTepy K 3KCHOHeHn;HaJIB-' 
HBIM. BBIHHCJieHHBIH Ha OCHOBaHHH 3THX KpHBBIX TeMHepaTypHBIH K03(|)(|)Hn;HeHT 
Q 10 JieacnT oSbihho b npe^ejiax 1.5—3.0. C noBBimeHneM TeMnepaTypBi h ejih- 
TejiBHocra ee B03,n;eHCTBHH Q 10 yMeHBmaeTca. 

4. OcBem,eHHOCTb HaR3eMHOH aacra paCTeHHH 

OyHKn;HOHHpoBaHHe KopHeBon CHCTeMBI pacTeHna nponcxoflHT b cooTBeT- 
CTBHH C POCTOM H pa3BHTHeM Ha^3eMHBIX OpraHOB, H03T0My Ha AHXaHHe Kop- 
Hen bjihhiot ycaoBHa ocBenjeHna Ha^3eMHOH aacTH pacTeHna. TaK, M. Huck 
c coaBTopaMH (1962) Ha6jiio,n;ajiH cyroaHBie KOJieSaHna ^BixaHna KopHen HH¬ 
TaKTHBix paCTeHHH KyKypy3Bi, coh h Derris elliptica Wall. Ohh ycTaHOBHJin, 
HTO flBIXaHHe KopHen HHTaKTHBix paCTeHHH 6BIJIO CaMBIM HHTeHCHBHBIM flHeM, 
Kor,n;a cojmeaHaa pa,n;Han;HH SbiJia BBicoKa. OflHaKo y KyKypy3Bi h coh cyToa- 
HBie KOJieSaHHH HHTeHCHBHocTH JJfi IXaHHH KOpHet MOrJIH 6BITB CBH3aHBI He 
tojibko c yBejinaeHHeM 0CBem;eHH0CTH Ha^3eMHOH aacTH, ho h c yBejraaeHHeM 
b ^HeBHBie aacBi TeMnepaTypBi HHTaTejiBHoro pacTBopa (KOJieSaHna TeMnepa¬ 
TypBi AOcrarajiH 5° C). B 3KcnepnMeHTax c D. elliptica npoBO^HJin TepMOCTa- 
THposaHHe HHTaTejiBHoro pacTBopa. Ho h b 3tom cjiyaae ^BixaHne KopHen 
6bijio caMBiM bbicokhm b cepe^HHe ,n;Ha. Ha 0 T,n;ejieHHBix KopHeBBix cncTeMax 
cyToaHBie H3MeHeHHa b ^BixaHHH oSHapyaceHBi He 6bijih. 

OjiyKTyan;HH KopHeBoro ^BixaHna, HH,n;yn;HpoBaHHBie $0T0nepH0,n;0M pa3- 
hoh A-JiHTejiBHocTH, onHcaHBi fljra nmeHHniBi (Neales, Davies, 1966) h pan- 
rpaca (Hansen, 1977). ^BixaHne KopHen arax paCTeHHH HMeao 24-aacoBOH 
niHKji c AByMa xapaKTepHBiMH MaKCHMyMaMH aepe3 4 — 6 h 14—16 a ot Haaaaa 
$OTonepHO,n;a. CyToaHaa pnTMHKa ^BixaHna KopHen panrpaca He HapymajiacB 
npn H3MeHeHHH fljiHTejiBHocTH $OTonepHO,n;a ot 8 ,n;o 16 a. B onuTax c pacTe- 
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hhhmh nmeHHijH coKpam;eHHe $oTonepnoAa 30 3 ^ hphboahjio k noaBjieHnio 
tojilko o^Horo nepBoro MaKCHMyMa. ^LixaHne KopHen JHon;epHBi (Pearson, 
Hunt, 1972) b TeneHne 15-aacoBoro ^OTonepnoAa Aocraraao MaKCHMajiBHoro 
3HaneHHH 3a 3—4 a n AaJiee MeHHJiocB Majio. C HacTynjieHneM TeMHOBoro ne- 
pnoAa AbixaHne KopHen nocTeneHHo CHnacaJiocb. 

I^HKJIHHHOCTb AMXaHHH KOpHeH, BHAHMO, CBH3aHa C pHTMHKOH aCCHMHJIH- 

ijhohhoh ,n;eHTejiBH 0 CTH 3ejieHBix opraHOB. Osman (1971), 3aTeHHH pacTeHna 
nmeHni^H, HaSjHOAaa hohth HeMe^JieHHoe CHnaceHne AbixaHna KopHen. nocae 
ocBem;eHHH noSeroB AbixaHne KopHen bhobb B03pacTajio. ^BixaHne KopHen 
€jkh h panrpaca, HaxoAam;HXCH b Teuemie HecKOJiBKnx ^sen npn bbicokoh oc- 
Bem;eHH0CTH, 6bijio BHme, aeM y pacTeHnn, HaxoAam;nxcH npn hh3Koh ocBe- 
m;eHH 0 CTH (Schafer, 1971). IIo-BH^HMOMy, hht6hchbhoctb AbixaHna KopHe- 

BOH CHCTeMBI 3aBHCHT OT BejIHHHHH TeKym^rO $OTOCHHTe3a H nOTOKa aCCHMH- 
jia'toB, nocTynaiomiHX b KopHn. Y npopocTKOB Tsuga canadensis AbixaHne Kop- 
Hen SojiBmyio aacTB cBeTOBoro nepnoAa 6 bijio CBH3aHo c HHTeHCHBHocTBio $oto- 
CHHTe3a JiHHenHOH 3aBHCHMOCTBio (Szaniawski, Adams, 1974). OflHaKo na 
ocHOBaHHH Toro, hto oTAeaenne KopHen y mneHnn;H He bjihhjio Ha norjiom;e- 
Hne hmh KHCJiopoAa b TeaeHne 3 a, Wiedenroth h Poskuta (1978) npnxoAHT 
K BHBOfly, aTO ^BIXaHHe KOpHen He CBH3aHO C nOTOKOM aCCHMHJIHTOB HJIH Atixa- 
TejiBHBiMH cyScTpaTaMH, o6pa3yiom;HMHCH b noSerax. IIpoTHBopeanBocTB 3 thx 
jjaHHHX mo>kho oSBacHaTB pa3JinaHBiM $ohaom 3anaceHHoro AbixaTeabHoro 
MaTepnaJia b nccaeAyeMbix pacTeHnax. 

flblXAHHE POCTA H JJMXAHHE IIOflflEPHCAHHfl Y KOPHEtf 

^BixaHne n;ejioro pacTeHna onpeAeaaeTca BejinanHon rpocc-(|)OTocHHTe3a 
n BejinanHOH y me HaKonjieHHoro cyxoro Beca. 9Ty 3aBHCHMOCTB 3anucBiBaiOT 
b BH,n;e ypaBHeHna 

R = kP + cW , 


me R — AbixaHne n;ejioro pacTeHna, P — rpocc-(|)OTocHHTe3, W — cyxon 
sec Bcero pacTeHna, Jen c — KOHCTaHTBi (McCree, 1970). CocTaBjimomne ah- 
xaHna, CBa3aHHBie c $0T0CHHTe30M (hjih npnpocTOM) h c BejinanHon yarn o6pa- 
30BaHHoro cyxoro Beca, nojiyanan Ha3BaHne «AbixaHne pocTa» (growth respi¬ 
ration) h «AbixaHne noOTepa^aHna)) (maintenance respiration) cooTBeTCTBeHHo. 
Taaoe pa3AeaeHne MomeT 6biTb ncnojib30BaHo h rjik oTAeabHHX opraHOB, 
b aacraocTH a«Jih KopHen. Ko3(|)(|)Hn;neHTbi k n c o6o3HaaaiOT cooTBeTCTBeHHo 
jjojiio ot BHOBbo6pa30BaBmeroca cyxoro BenjecTBa (npnpocTa) h yme HaKonaeH- 
Horo cyxoro BenjecTBa, ncnojib3yeMoro b npon;ecce AbixaHna. BbicoKne Bean- 
hhhh hue yKa3HBaiOT Ha HH3Kyio 3(|)(|)eKTHBH0CTb AbixaHna. H. Lambers 
(1979) onpe,n;ejiHJi hue AJia KopHen 14 bhaob paCTeHHH pa3HBix MecT oSnTaHna, 
HcnoJib30BaB ajih 3Toro Koppejiaipiio MeacAy KOJinaecTBOM norjiom;eHHoro 
KopHaMH KHCJiopo,n;a, OTHeceHHbiM k e^HHHije bhobb o6pa30BaBmeroca cyxoro 
Bem;ecTBa, h cyxnM BecoM KopHen b ycaoBnax jinHenHoro pocTa. Oh noKa3aji, 
HTO paCTeHHH pa3JlHHaiOTCa HO 3(|)(|)eKTHBHOCTH AblXaHHH KOpHen. 

06pa3yH)m;Heca b pacTeHnax accnMHJiaTBi Hcnojib3yiOTca b npon;eccax 
pocTa, 3anacaHna h noAAapacaHna. OflHaKo a^eKTHBHocTb npeBpam;eHHa ac- 
CHMHJiaTOB b cyxoe Bem;ecTBo b KopHax h noSerax MoaceT Shtb pa3Hon. Tan, 
K 03 (|)(|)Hn;HeHT ncnojib30BaHna accHMHJiaTOB b npon;eccax pocTa KopHen 
Senecio aquaticus , S. jacobaea n Lolium multiflorum 6biji 3 HaanTejibHo Hna«e, 
aeM y noSeroB (Hansen, Jensen, 1977; Hansen, 1979; Lambers et al., 1979). 
Ko 3 (|)(|)Hn;HeHT ^bixaHna no^Aep^aHna OKa3ajica BHme y KopHen nccjieAOBaH- 
hhx paCTeHHH no cpaBHeHHio c noSeraMH. ^Jia oSBacHeHna 6 ojiee bbicokhx 
k h c KopHen no cpaBHeHHio c noSeraMH npe^JiaraeTca MO^ejib npeBpam;eHHa 
3HeprnH b paCTeHHH (Lambers, 1979), coraacHo kotopoh aacTb accHMHJiaTOB, 
nocTynaiomHx b kophh, «6ecnojie3Ho» oKHCJiaeTca b ajibTepHaTHBHon okhcjih- 
TejibHon n;enH c hh3Koh $oc(|)opHJiHpyioii];eH chocoShoctbio. no mhchhio Lam¬ 
bers h coaBTopoB, AOJia AbixaHHa, ocym;ecTBjiaeMoro ajibTepHaTHBHon AbixaTejib- 
hoh n;enbio, y H3yaeHHHx bhaob cocTaBJiaeT okojio 70% AbixaHna KopHen 


1110 



(Lambers, Smakman, 1978; Lambers, Steingrover, 1978), Torfla KaK b no6e- 
rax 3tot nyTB He aKTHBeH (Lambers et al., 1979). y AByx apKTnaecKHX bhaob 
Astragalus umbellatus h Valeriana capitata K03<|>(|)Hn;HeHT j^uxaHHH noAAop- 
jKaHHH y KopHen, noayaeHHbiH mctoaom A-JiHTeabHoro 3aTeHeHHa, 6biji Hnace, 
neM y noSeroB (CeMHxaTOBa h AP-, 1979). IIo-BHAHMOMy, b ycaoBnax 3KCTpe- 
MajiBHBix TeMnepaTyp 3HaaHTeabHo B03pacTai0T TpeSoBaHHa k noAAepncaHHio 
KJieTOHHHx SejiKOBHx CTpyKTyp b HaA3eMHBix opraHax, hchbitbibuioiahx 6o- 
jiee pe3Kne CMeHbi TeMnepaTypBi no cpaBHeHHio c kophhmh. 

ftbIXATEJILHbm TA300BMEH KOPHEBblX CHCTEM PACTEHHH 
KAK KOMHOHEHT «fl;blXAHHH IIOHBbI» 

BBiAGJieHne C0 2 c noBepxHocTH hohbbi (<:<Ai>ixaHHe hohbh») obycjioBjieHO 

A©HTeJIBHOCTBH) nOHBeHHBIX HCHBOTHLIX, MHKpOOpraHH3MOB, AUXaHHeM KOpHe- 
bbix cncTeM pacTeHHH, a TaKace $H3HKo-xHMHaecKHMH npon;eccaMH, npoTeKaio- 
iq;hmh b caMon noaBe. On;eHHTB bkjiba KaacAoro H3 KOMHOHeHTOB b o6hi;hh no- 
TOK C0 2 M3 HOHBBI MeTOAHHeCKH AOBOJIBHO TpyAHO. ^JIHTeJIBHOe BpeMH pa- 
6 otbi no H3yneHHio AtixaHna hohb npoBOAHJin Ha arpoHOMnaecKOM $OHe hoa 
P a3 JIHHHBrMM CeJIBCK0X03HHCTBeHHBIMH KyJIBTypaMH. CpaBHHTeJIBHBie HCCJie- 
AOBaHHH noTona C0 2 c noBepxHocTH napoBBix ynacTKOB n ynacTKOB noceBa 
H03B0JIHJIH npn6jiH3HTejiBH0 on;eHHTB AtixaHne noA3eMHBix opraHOB HeKOTopmx 
KyjiBTyp b nojieBBix ycaoBnax (ManapoB, 1952; Monteith et al., 1965; «K>m- 
HBie nepH03eMBi. . .», 1974; Mogensen, 1977). ^BixaHne KopHeBBix cncTeM 
cejiBCKoxo3aHCTBeHHBix pacTeHHH cocTaBjiaeT ao 30—40% nojmoro Auxamaa 
nonBBi. ^aHHBie no A*>ixaHHio KopHeBBix cncTeM (ManapoB, 1952; Monteith 
et al., 1965; Mogensen, 1977), nojiynemiBie mctoaom cpaBHeHna hotokob C0 2 
c noBepxHocTH napoBBix ynacTKOB n ynacTKOB noceBa, Bnojme corJiacyiOTca 
c pe3yjiBTaTaMn JiaSopaTopHBix HecaeAOBaHHH (cm. Ta6ann;y). 

Ilocjie npHHaTna MejKAysapoAHOH EnoaorHaecKOH IIporpaMMbi 3aMeTHO 
yBejinnnJioCB KOJinnecTBo HecaeAOBaHHH A^xaHna hohb hoa ecTecTBeHHoir 
pacTHTeJiBHOCTBio: b TyHApe (Billings et al., 1977), b KaHaACKnx n aMepnKaH- 
ckhx npepnax (Andrews et al., 1974; Wildunget al., 1975; Warembourg, Paul,. 
1977; Redman, 1978), b noHMeHHbix Jiyrax MopaBnn (Tesarova, Gloser, 1976). 
^BixaHne TyHApoBon nonBBi b aerane Mecan;Bi cocTaBjiaeT 2.4—6.6 r C0 2 /m 2 ' 
b cyTKH, 50—80% KOToporo npnHaAJiejKHT kophhm h KopHeBnm;aM pacTeHHH 
(Billings et al., 1977). ^Jia HH3KOTpaBHon npepnn c AOMHHaHTOM Bouteloua 
gracilis AtixaHne hohbli cocTaBHJio 3a 200 Asen BereTan;HOHHoro nepnoAa 780 r 
C0 2 /m 2 , a AtixaHne KopHen — 20% 3 toh BeamraHH (Andrews et al., 1974). 
F. Warembourg n E. Paul (1973, 1977) ajih on;eHKH AHxaHna noA3eMHBix 
opraHOB npHMeHHJin 14 C0 2 , c noMom;Bio KOTopoii Meraan pacTeHna b ecTe- 
CTBeHHBix ycjioBnax noA nojiyc^epnnecKHM npo3panHBiM KOJinaKOM. Hepe3 
HenoTopoe BpeMa cpaBHHBajiH hotokh MeneHon h HeMeneHon C0 2 Ha noBepx- 
hocth tioubbi, a Tanace pacnpeAejieHne MeaeHoro yraepoAa b KopHax ao ray- 
6 hhbi 1 m h b HaA3eMHBix opraHax. IIo hx a^hhbim, b KaHaACKon npepnn c ao- 
MHHaHTaMH Agropyron dasystachyum m Koeleria cristata AHxaHne KopHen co- 
CTaBjiaao 19% A^ixaHna dohbbi (2—11 r C0 2 /m 2 b cyTKH). B bbicokotp aBHon 
npepnn c AOMHHaHTOM Andropogon scoparius AHxaHne KopHen cocTaBjiano 
40% AHxaHna hohbbi (2.4—10.8 r C0 2 /m 2 b cyTKn) (Kucera, Kirkham, 
1971). OAHano nepecaeT Ha eAHHHijy SnoMaccBi A^eT BejiHHHHBi nopaAKa 
0.05—0.1 Mr C0 2 /r cyx. b.-h, hto 3HaaHTejiBHo hh me H3BecTHBix H3 JiHTepa- 
TypBi on;eHOK AHxaHna KopHen, nojiyaeHHBix b JiaSopaTopHBix onBiTax. Ta- 
Kne me HH3Kne BejinaHHBi AHxaHna KopHeBon MaccBi pacTeHHH nonMeHHBix 
ayroB Sbian noayaeHBi mctoaom noaBeHHBix SaonoB (Gloser, Tesarova, 1978). 
IIpHHHHa Taaoro pacxoacAOHna, no-BHAHMOMy, b HeAOCTaTbaHOH tohhocth 
M eTOAa yaeTa AHinamei MaccBi KopHen pacTeHHH b noae. KpoMe Toro, b 3Kcne- 
pHMeHTax c 14 C0 2 B 03 HHKaeT MeTOAnaecKaa omnSaa, CBa3aHHaa c HecTaSnab- 
hoctbh) yAeabHOH paAnoaKTHBHocTH 14 C0 2 BHyTpn KaMepbi H3-3a pa36aBaeHna 
ee yraeKHcaoTOH, BbiAeaaioni;eHca H3 noaBbi (Warembourg, Paul, 1973). 
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TaKHM o6pa30M, flbixaHHe KopHen cocTaBJineT 3Ha?HTejiLHyio ,n;ojiio Bbme- 
jiaeMOH pacTeHneM yrjieKHCJiOTbi h noTOMy ero H3MepeHne BancHO ,ei;jih onpejj;e- 
JieHHH npOAyKTHBHOCTH pa3HbIX BHflOB paCTeHHH. ^JIH H3MepeHHH flblXaHHH 
KopHen KaK b nojieBbix ycjioBHnx, TaK h b JiaSopaTopHbix onbiTax HeoSxo^HMa 
pa3pa6oTKa 6ojiee Ha^GjKHux MeTOflOB. 
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SUMMARY 

Papers on respiration of roots in wild and cultured plants are observed. The prob¬ 
lems of the method of measuring the rate of respiration of roots under laboratorial and 
natural field conditions are considered on the basis of the published data. 
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B. JIapxep 

H.EJIH, METOflbl H PE3YJIbTATbI 
<DHT03K0JI0rHHECKHX HCCJIEflOBAHHtI 
B TOPHblX 3KOCHCTEMAX THPOJIbCKHX AJIbll 

V. LARGHER. AIMS, METHODS, AND RESULTS OF THE PHYTOECOLOGICAL STUDIES 
IN THE TYROL ALPS ECOSYSTEMS 

flaeTCH o63op pa 6 oT no aKOJiornn n <j)n3HOJiornn pacTemm, npoBefleHHHx b bbicoko- 
ropbHx Abctphh. OnncHBaiOTCH oco 6 eHHocTH pacTemra cy 6 HHBajiBHoro n HnBajiBHoro non- 
cob, o 6 ecnennBaioni;He nx BBUKHBaeMOCTB b cypoBBix ycjiOBnax. OnjemiBaioTCH npo^yKTHB- 
HOCTB, (jjOTOCHHTeTHneCKan CnOCo 6 HOCTB, yCTOHHHBOCTB, BOflHBIH peJKHM H MHHepaJIBHBIH 06 - 
MeH BHCOKOropHHX KyCTapHHHKOB. 

3aRaHn OKOJiorHHecKiix iiccjie^OBaHiiH 

I^ejiLio oKOJiorH^ecKHx HCCJieAOBaHHH hbjihiotch KOJiHnecTBeHHoe onpe,n;e- 
JieHHe H npHHHHHBIH aHaJIH3 CTpyKTypHBIX H $yHKI];HOHaJIbHbIX B3aHMOCBH3eH 
Mencfly opraHH3MaMH h OKpyHcaiomeH cpe^on. ^jih JiioSoro aKOJiornaecKoro 
HCCJieAOBaHHH xapaKTepeH HHTerpnpyioiipiH no^xoA k aHajiH3y Ha6jiio,n;eHHH, 
a fljia HCCjie^oBaHHH 3KocncTeM flonojiHHTejibHo — coBMecraaa paSoTa npe,n;- 
CTaBHTejien pa3JiHHHbix HayaHbix flHcn;HnjiHH. 

B 3aBHCHMOCTH OT HOCTaHOBKH BORpOCa, CTpyKTypbl, pa3MepOB Hccjiejjye- 
Moro 6noreoi];eH03a h TexHnaecKHx B 03 M 0 acH 0 CTeH paSoTbi 3KOJiornaecKHe hc- 
cjie,n;oBaHHH MoryT BKJHoaaTb pa3JiHHHbie CTyneHH HHTerpaijHH. 

IlepBafl CTyneHb iHTerpai^iH: BjmaHne cpe,n;bi Ha OT^ejib- 
Hbie pacTeHHH. TaM, r,n;e BCTpeaaiOTCH HecoMKHyTbie coo6m;ecTBa, kslk npa- 
bhjio, b 3KCTpeMajibHbix MecTooSnTaHHHX, OT,n;ejibHbie pacTeHHH noAsepra- 
iotch HenocpeACTBeHHOMy bjihhhhio aSnoTHaecKHx ycjioBHH BHemHen cpejjbi. 
BnoKJiHMaTHHecKHe, noHBeHHbie h 3KO<|>H3HOJiorHHecKHe H3MeHeHna flaioT Ma- 
Tepnaji ;o;jih Kay3aJibHoro oSBacHeHna ocoSeHHocTen hch3hh h B03MoattiocTeH 
npoH3pacTaHna 3 thx pacTeHHH b cBoncTBeHHbix hm MecTooSnTaHnax. HttTe- 
rpHpyiomHH MeTO,n; BKJHoaaeT onpeflejieHne peaKrjHH pacTeHHH Ha cynjecTByio- 
njHe KOMSnHaijHH napaMeTpoB BHemHen cpe,n;bi h BepoaTHocra HacTynjieHna 
onacHbix ,n;jia hch 3 hh CHTyan;HH. 

'Hccjie,n;oBaHHa Taaoro po,n;a MoryT npoH3BoflHTbca HeSojibmHMH paSoanMH 
rpynnaMH hjih flaace 0T,n;ejibHbiMH HCCJie,n;oBaTejiaMH; h ya<e 3a Tpn-naTb jieT 
MoryT AaTb ocHOBHbie pe3yjibTaTbi flJia xapaKTepncTHKH 3KOJiornaecKHX oco- 
6 eHHocTen H3yaaeMHx pacTeHHH h MecTooSnTaHna. 

Biopaa CTyneHb iHTerpai^iH: pacraTejibHoe coo6m;ecTBa 
h cpe,n;a. CoMKHyTbie pacTHTejibHbie coo6m;ecTBa co3,n;aiOT ocoShh (|>htokjihm aT 
h bjihhiot Ha HoaBoo6pa30BaHne. BjinaHne aSnoTHaecKHx $aKTopoB cpe^bi Ha 
0 T,n;ejibHbie pacTeHna b coo6m;ecTBe ocjiaSjiaeTca h H3MeHaeTca. IIpoaBjiaiOTca 
cneipK^naecKHe B03,n;eHCTBHa coo6m;ecTBa, KaK HanpnMep, KOHKypeHijiia 3 a 
MecTO, 3 a HHTaHne, H3MeHeHna b Mop<|>oreHe3e, hto BjraaeT Ha oTHomeHne ot- 
AejibHux pacTeHHH k aSnoraaecKHM $aKTopaM cpe,n;bi. IIpH 3KOJiornaecKHX 
HCCJie,n;oBaHHHx pacTHTeJibHbix coo6m;ecTB HeoSxoflHMO Taione npnHHMaTb bo* 
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BHHMaHne pa3JiHHHoe noBeAenne oTAejiBHHx pacTeHHH, npoH3pacTaioin;HX BHe 
coo6ro;ecTBa. OcHOBaTejiBHtie nccjieAOBaHHH 3KOJiorHH pacTHTejiBHBix coo6- 
m;ecTB BKJHoaaiOT MHoro BonpocoB h MoryT npoBO^HTBCH tojibko rpynnaMH hc- 
cjie^OBaTejieH. ^aace npn AOCTaTOHHOM oSecneaeHHH jhoabmh h HHCTpyMeH- 
TaMH a«Jih TaKHx HCCJie,n;oBaHHH Tpe6yeTCH ot 5 ao 10 JieT. ^jih o6pa6oTKH a&h- 
hbix peKOMeH,n;yeTCH npnBjieKaTB cneijHajiHCTOB no cnCTeMHOMy aHajin3y. 
JJjih nccjie,n;oBaHHH Ha 3toh CTyneHH HHTerpan;HH TpeSyeTca hockojibko JieT, 
Tan Kan ^aHHBie H3MepeHHH aojihchbi a&tb npeACTaBjieHne He tojibko o bjihh- 
hhh $aKTopoB cpeABi Ha pacTeHHH b coo6in;ecTBe, ho Taaace o bjihhhhh coo6- 
mecTB Ha $aKTopH cpeABi. 

TpeTBH CTyneHB EHTerpai^in: 6noi];eH03 h cpeAa. npnnoji- 
hom H3yneHHH 3KocnCTeM yHHTBiBaiOTCH Bee opraHH3MBi 6non;eH03a h Bee B3an- 
mocbh3h Memny otagjibhbimh rpynnaMH opraHH3MOB h cpe^on bo Been hx hoji- 
HOTe. B nepByio onepe^B bbehchhiotch $yHKn;HH Been cncTeMBi h cynjecTByio- 
mne B3aHMOCBH3n: hotokh 3Heprnn, nepeABnaceHne nnTaTejiBHBix BenjecTB, 
KpyroBopoT Bem;ecTB, npon;eccBi HH^opMaijHH h HHTep^epeHijHH, a TaKace 
MexaHH3MBi peryjiai^HH. B nccjieAOBaHHH 3KocncTeM Ha 3toh CTyneHH HHTerpa- 
h;hh aojihoibi npnHHMaTB ynacTne npeACTaBHTejm pa3JiHHHHx HaynHBix flncijHn- 
JIHH H OHO AOJIHCHO 6BITB AOJirOCpOHHBIM. YnGHBie pa3JIHHHHX cneijHajiBHocTeH, 
HcnoJiB3yioin;He ocoSne a«Jih Kaa^AOH HaynHon ahcahhjihhh MeTOflH, pa6o- 
TaiOT coBMecTHo. IlJiaHHpoBaHHe, KoopflHHaijHio h o6pa6oTKy AaHHHX Jiynme 
nepe,n;aTB 3KOJiory — cnen;HajiHCTy no cnCTeMHOMy HH^opMaijHOHHOMy aHa- 
jiH3y. Cyin;ecTBeHHOH ajih ycnemHoro h nojiHoro H3yaeHHa 3KocncTeM hbjih- 
6tch CTporaa CHHxpoHH3an;HH pa3JiHHHBix pa3A0JioB HCCJieAOBaHHa, no3TOMy 
cjieAOBajio 6bi npeAycMOTpeTB BpeMa, HeoSxo^HMoe ajih BHeceHna cooTBeT- 
CTByioin;HX yTOHHeHHH, hto6bi HCCJieAOBaTejra pa3HBix cneijHajiBHocTeH npn- 
o6pejm 6bi AOCTaToaHBiH ohht aeTKon h corjiacoBaHHOH coBMecTHon paSoTBi. 
HccjieAOBaHHa Taaoro poAa TpeSyiOT MHHHMyM 10—15 JieT, h hx mohcho Ha- 
HHHaTB tojibko npn ycjioBHH, ecjiH paSoaaa rpynna 3a 3tot npoMeacyTOK Bpe- 
MeHH He npeTepnHT H3MeHeHHH b jihhhom cocTaBe. 


BKOJiorHaecKHe nccjie^OBaHna b ropax 

Hh o,n;Ha $opMa JiaHAma(|)Ta He npe,n;ocTaBJiaeT 3KOJiory 6ojiee 3aM aHHHBBix 
B03M0}KH0CTeH, HeM TOpiJ C HX pa3H006pa3HeM HCH3HeHHBIX CpeA, HaXOAH- 
npixca Ha HeSoJiBmoM paccToaHHH Apyr ot APyra. Ot noHHaceHHH b AOJiHHax 
AO ropHBix BepmHH pa3Mem;aeTca cepna xapaKTepHHx hohcob pacraTejiBHocTH, 
HTO CBa3aHO C 3aKOHOMepHBIM H3MeHeHHeM yCJIOBHH MeCTOoSHTaHHa C B03pa- 
CTaHHeM BBICOTBI. C yBeJIHHeHHeM BBICOTBI A-JIH SoJIBHIHHCTBa paCTeHHH H3Me- 
HaiOTca b HeSjiaronpHaTHyio c^opoHy kjihmbt h noaBemiBie $aKTopBi. 

^o rpaHHABi Jieca ycjioBHa OKpya<aioiii;eH cpeABi H3MeHaiOTca MeAJieHHo. 
Ho BBime oSjiacTH coMKHyToro Jieca mohcho HaSjiiOAaTB b npeAeJiax orpaHH- 
aeHHoro npocTpaHCTBa b 3 bbhchmocth ot pejine^a mocthocth 3HaaHTejiBHoe 
pa3Hoo6pa3ne KJiHMaTnaecKHX ycjioBHH, a b CBa3H c hhmh — h pacTHTejiB- 
hbix coo6m;ecTB. Homhmo 3Toro, chjibho B03pacTaeT aMnjiHTyAa KOJieSaHHH 
MHKpOKJIHMaTHHeCKHX $aKTOpOB. 

TopHBie 3K0CHCTeMBi, tbkhm o6pa30M, xapaKTepH3yiOTca HeSjiaronpnaT- 
HOH AJIH >KH3HH CpeAOH; OHH MOryT CymeCTBOBaTB JIHHIB npn TOM yCJIOBHH, HTO 
OTAejiBHHe bhabi h coo6m;ecTBa pa3JinaHBix opraHH3MOB npncnocoSjieHBi k cy- 
poBHM ycjioBnaM HCH3HH. npn 3 tom TpeSoBaHHa opraHH3MOB k OKpyHcaiomeH 
epeAe AOJI>KHBI HO B03M0HCH0CTH COOTBeTCTBOBaTB MeCTHBIM yCHOBHaM. 06 h- 
TBTejIH BBICOKOropHH Ha BCeX CTaAHHX pa3BHTHH AOJI>KHH 6HTB yCTOHHHBBIMH 
K KJIHMaTHaeCKHM BO3A0HCTBHHM. 

AHaJIH3 3KOCHCTeM B TOpaX, KaK H Be3A0, HCXOAHT H3 npOAyKlJHOHHOH 3KO- 
jiorHH, ho oh He AOJia^eH orpaHnanBaTBca 3thm, a AOJiaceH BKJiioaaTB bhhc- 
HeHne CTpaTer.HH >kh3Hh pacTeHHH h >khbothhx h, ocHOBBiBaacB Ha HaSjiio- 
AOhhhx no 3KOJiorHH penpoAyKHjHH, A^BaTB npeACTaBJieHne o bo3mo?khocthx 
iH rpaHHn;ax pa3MHoa«eHHa h pacnpocTpaHeHna pa3HBix bhaob. 



MeToflmecKHe ocoSchhocth 3KOJiorHaecKofi paSoTbi b ropax 

JlioSaa aKOJiornaecKaa paSoTa, b ocoSeiraocTH HCCJie^oBaHne aKocncTeM, 
MoaceT HMeTB ycnex jihihb b tom cjiyaae, ecjra c caMoro HaaaJia npon;ecc hc- 
cjie,n;oBaHHH KaK b oTHomeHHH nporpaMMH, Tan h MeTOflOB HCCJieflOBaHna 6yn;eT 
Tm;aTejiBHo pacnjiamipoBaH b pacaeTe Ha HHTerpnpoBaHHe ero pe3yjiBTaTOB. 
Ilpn HCCJieflOBaHHH ropHHX 3KOCHCT6M B03HHKai0T AOHOJIHHTeJIBHBie MeTOflH- 

aecKne h TexHnaecKHe 3 aTpyn;HeHHH BCJie^CTBne H3MeHeHHa ycjioBHH cpe,n;Bi 
b npe,n;ejiax HeSojiBnrax TeppnTopHH h H3-3a Tpyn;HOH flocTynHocTH MecT, r,n;e 
npoH3BOAHTca H3MepeHHa, noaTOMy cnepBa HaaHHaiOT c H3yaeHHH 6ojiee npo~ 
CTHX BOnpOCOB H TOJIBKO HOTOM, HCnOJIB3yH floSBITBIH HpH 3TOM OHBIT, npHCTy- 
naiOT k HCCJieAOBaHHio nocjie,n;yioiii;HX, bbichihx CTyneHen HHTerpaijHH. Rji a 
Toro hto6bi yaecTB H3MeHanB0CTB ycjioBHH cpe^Bi b npe,n;ejiax HeSoJiBnrax 
TeppHTOpHH B TeaeHHe KOpOTKHX npOMe>KyTKOB BpeMeHH, HaflO 3(|)<|>eKTHBHO 
KOMSHHHpOBaTB HHTeHCHBHBie H3MepeHHa Ha xopomo oSopyAOBaHHBIX CTa- 
6hjibhhx CTaHijHax c HcnojiB30BaHneM 6ojiee npocTon, ho 3aT0 hoabh^khoh 
annapaTypBi. IIocTOHHHBie CTaHiijHH npe^CTaBjiaiOT HenpepBiBHBie ^amiBie fljia 
oco6o penpe3eHTaTHBHBix yaacTKOB h ,n;eTajiBHyio KapraHy acH3HeHHHX ycjio¬ 
BHH h onpe;n;ejieHHBix a<H3HeHHBix $yHKn;HH 3a npo,n;ojia<HTejiBHHH npoMeacy- 
tok BpeMeHH (no bo3mohchocth 6ojiee aeM 3a hcckojibko jieT). 9th CTaijHOHapBi 
;n;ojiacHBi HaxoflHTBca no a KOHTpoaeM h 6bitb oSecneaeHH 3HeprHen. ^Jia cpaB- 
HHTejiBHBix H3MepeHHH 6ojiee ho^xoaht nepeHocHMHe BpyaHyio npnSopBi, Ha 
KOTOpBIX MOaCHO Cpa3y HOJiyHHTB ^aHHBie H3MepeHHH. OTCIO^a CJie^yeT, HTO 
npoeKTBi aKOJiornaecKHx HCCJie^oBaHHH b SojiBmoM MacmTaSe b ropax Tpe- 
6yiOT He TOJIBKO ocoSeHHBix 3aTpaT Ha oSopyaoBaHne, ho, homhmo 3Toro, mo- 
ryT 6bitb npoBe,n;eHBi jihihb npn ynacraH ,n;ocTaToaHo SojiBmoro ancjia HayaHBix 
H TeXHHHeCKHX COTpy^HHKOB. 

3KOJiorHaecKHe nccjieROBaHna b BbicoKoropbax Abctphh 

9KcnepHMeHTajiBHo-3KOJiorHaecKoe HCCjie,n;oBaHHe b ropax Abctphh HMeeT 
flaBHne Tpa^Hi^HH. Em;e b npomJiOM Bene O. YHrep h A. KepHep nojiyanjin 
BaacHBie pe3yjiBTaTBi He tojibko 0 cbh3h Meatfly pacnpocTpaHeHneM pacTeHHH 
H XHMHHeCKHM COCTaBOM HOHBBI, HO H 0 BJIHHHHH Ha paCTeHHH KJIHMaTHaeCKHX 
$aKTopoB. B ropax Boapyr HHcSpyaa b nepBon nojioBHHe Hamero cmaeTna 
A. E[H3eK h ero coTpy^HHKH nepBBiMH 3KcnepHMeHTajiBHo HCCJie,n;oBajiH Bo,n;- 
HBIH pe>KHM, yrJiepOAHBIH o6MeH H yCTOHHHBOCTB pa3aHHHBIX ropHBIX pacTeHHH. 
9KOJiorHaecKHe npoSjieMBi rpaHHijBi Jieca hht6hchbho pa3pa6aTBiBaiOTca Ha 
npoTaa^eHHH npHMepHo 20 nocjie^Hnx JieT Ha Cy6ajiBHHHCKOH JiecHon nccjie- 
^oBaTejiBCKOH CTaHn;HH rocyAapcTBeHHoro Bea;oMCTBa no H3yaeHHio jiecos 
Ha HaTmepKo^ejie y HHcSpyna, KOTopaa o6jia,n;aeT HCKjnoanTejiBHo xopomo 
o6opy,n;oBaHHOH JiaSopaTopnen (pyKOBo^HTejiB W. Tranquillini). Bo hghoji- 
HeHne MeacflyiiapoflHOH EHOJiornaecKOH IIporpaMMBi b HHCTHTyTe o6m;eH 
6oTaHHKH (HHc6pyK) c 1966 no 1976 r. npoBo^HJiH HCCJie,n;oBaHHa 3KOJiorHH 
pacTeHHH B HHBaJIBHOM HOHCe H B aJIBHHHCKOH KyCTapHHKOBOH nycTomH 
(Larcher, 1977b). Hccjie,n;oBaHHa Bejin rjiaBHBiM o6pa30M b Tpex aKOJiornaecKH 
xapaKTepHBix bhcothbix noacax: 1) b oSjiacTH nepexo,n;a ot cySajiBHHHCKoro 
k ajiBHHHCKOMy noacy, ayTB BHme rpaHHii;Bi jieca; 2) Ha BepxHen rpaHHii;e Ky- 
CTapHHHKOBBIX HyCTOmeH B aJIBHHHCKOM HOHCe H 3) B HHBaJIBHOM noace y Bepx- 
Hen rpaHHn;Bi pacnpocTpaHeHna n;BeTKOBBix pacTeHHH. O^HOBpeMeHHo no^- 
Po6ho H3yaaaH ycTonanBocTB k hh3koh TeMnepaType xhoho(|)hjibhbix hxhoho- 
$o6hbix BBicoKoropHBix pacTeHHH. KoMnjieKCHBie (c yaacTneM pa3JinaHBix 
cnen;HajiHCTOB) HCCJie,n;oBaHHa 3KocncTeM npoBo^aTca nocjie^Hee BpeMa b paM- 
Kax aBCTpHHCKon BHCOKoropHOH nporpaMMH « I IejioBeK h Bnoc(|)fepa» (HHB) 
b Bbicokom TayapHe (BaJiJiaKxay3) h b Thpojibckhx I(eHTpajiBHBix AjiBnax 
(AjiBHHHCKaa HCCJieAOBaTeaBCKaa CTaHn;Ha OSepryprjiB b 9n;Tajie — Franz, 
1975). ABCTpHHCKaa nporpaMMa HHB BCTynnjia b $a3y HJiaHHpoBaHna h noA- 
roTOBKH b 1973 r., a ya^e c 1975 r. no Hen npoBojjaTca KaHMaTOJiornaecKHe, 
noaBeHHBie, rHApojiornaecKHe h noaBeHHo-reojiorHaecKHe, 3oojiorHaecKne b 
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MHKpoSnojiorHHecKHe nccaejj;oBaHHH h onpe,n;eaeHHH paeraTejiBHOH npoflyK-- 
d;hh b ajiLHHHCKOM nonce, a Taaace Beji;yTca aHTponoreorpac^HuecHHe h coijho- 
aKOHOMH^ecKne HeejieAOBaHHH. IIomhmo aToro, b npoeKTe HHB np hhhm aei* 
yaacTne MoSnaBHaa paSouaa rpynna, KOTopyio mojkho nepeSpacBiBaTB Ha 
KopoTKne npoMeacyTan BpeMeHH b pa3HBie MecTa ,n;na H3yueHna 3Kochgtqhi 
(Cernusca, 1975). 

CTpaTerna BbraoiBaHiia i^seTKOBbix pacTemifi 
b cySmiBajiBHOM h hhebjibhom bbicothbix noacax 

e a b iccjiepBaHifl: oijeHaa npoflyarjHH BenjecTB, pocTa, sa^ 
nacaHHH BenjecTB, ncnojiB30BaHHe BHeprHH h ycTOinraBocTB ijBeTHOBBix pa¬ 
cTeHHH HHBaJIBHOrO noaca. 

Hccjieji;oBaHHH b nepByio oaepe^B ^oji^khbe 6bijih bhhchhtb, nan npn He- 
6ji aronpHHTHBix ycaoBnax hch3hh y kpomkh ae^HnaoB rjBeTaoBBie pacTeHHH 
MoryT coxpaHHTB nojiojKHTejiBHBin yrjiepoAHBin SaaaHc h nan ohh npHcnoco6- 
JieHBI K 3KCTpeMaJIBHBIM B03,D(eHCTBHHM KJIHMaTa (b nepByiO Oaepe^B K HH3KO& 
TeMnepaType h k 3aMopo3KaM b TeaeHne BereTan;HOHHoro nepnofla). Tan Kan 
pacTeHHH b HHBajiBHOM nonce cymecTByiOT Bcer,n;a o6oco6jieHHo h He aoHaypn- 
pyiOT Apyr c flpyroM, 3KO(|)H3HOJiorHaecKHe HCcneflOBaHna aojdkhh 6bijih flaTB 
HcaepnaiBaioiipie CBe^eHna o B3anMOCBH3H Meatfly pacTeHneM h oapy?aaioii];eH 
cpe,n;0H. CpaBHeHne H3MepeHHH b nojieBBix ycaoBnax c Jia6opaTopHBiMH onpe-. 
^eJieHHHMH flOaHCHO 6BIJIO, KpOMe Toro, BBIHCHHTB, HaGKOJIBKO reHeTHaecaaa' 
HOpMa peaKHjHH pa3JIHHHBIX BH,D(OB paCTeHHH HCaepnBEBaeTCH H BapBHpyeT 
b ecTecTBeHHBix ycjioBHHx oSnTaHHH. Onpe,n;ejieHHH SnoMaccH, npoflyaTHB- 
HOCTH H HCH0JIB30BaHHH BHepTHH MOrJIH 6 h R&Tb OCHOBy flJIH CpaBHeHHH C He-. 
COMKHyTBIMH paCTHTejIBHBIMH rpyHHHpOBHaMH apKTHaeCKOH TyH^pH. 

MecTO p a 6 o t bi: Bbicohhh HeSejiBKorejiB, 3184 m Ha^ yp. m., Th^ 
pojiBCKne I^eHTpajiBHBie Ajibhbi Meacfly CTySanTaaeM h 9n;TaaeM (Moser* 
1967, 1973; Brzoska, 1973; Zachhuber, Larcher, 1978); TnpoJiBCKHe B[eHT- 
pajiBHBie h H3 BecTKOBBie Ajibhbi (Kainmiiller, 1975; Lacher, Wagner, 1976). 

OcHOBHBie nccjie,n;oBaHHBie pacTeHna: Ranunculus? 
glacialis n po3eTOHHBie pacTeHHH po,n;oB Primula , Senecio, Tanacetum h 
Soldanella ; TpaBaHHCTBie, o6pa3yK)in;He noflyman pacTeHna H3 po,n;oB Cerastium K 
Androsace , Minuartia, Saxifraga, Silene\ KpoMe Toro, Carex firma , Festucck 
halieri h pa3anaHBie bhjjbi jinmaHHHKOB. 

IIporpaMMa HCCiepBaHii: ^aHTeaBHaa perHCTpan;HH Maapo- 
h MHKpoKJiHMaTa b pa3JiHHHBix MecTooSnTaHHax pacTeHHH; Ha 6 aio,n;eHHe Ha^ 
npoijeccaMH BereTan;HH h penpo,n;yaH;HH; onpefleaeane SnoMaccBi, npo;n;yaTHB- 
hocth, HaKonjieHna apaxMajia h acnpoB, coflepacaHna BHeprnn b pacTeHnax h 
ee HcnojiB30BaHHe; hphhhhhbih aHajiH3 npo,n;ynTHBHocTH npn npofloaacHTeaB- 
hoh perncTpan;HH oSMeHa C0 2 y hgckojibkhx $aHeporaMHBix bhaob; Ha 6 mofle- 
Hne Haa flencTBneM Mopo3a b ecTecTBeHHBix ycjioBnax; ;n;onojiHHTejiBHBie aa- 
SopaTopHHe HCcae^oBaHna ycTonanBocTH k TeMnepaType BiaconoropHBix pa- 
CTeHnn; BBiaBjieHHe TeMnepaTypHHX rpaHnn; $0T0CHHTe3a. 

M e t o a h. fljia HCcae,n;oBaHHa aamiaTa HcnoaB30Baan CTaH^apTHoe 
o 6 opy,n;oBaHHe, H3MepeHne pa^HaijHH 3Be3AHBiMH nnpaHOMeTpaMH h H3MepeHne 
TeMnepaTypn aaeaTpoTepMOMeTpaMH Ha pacTeHnax, Ha noBepxHocTH houbh 
h Ha pa3JiHHHBix ee raySnHax b hgckojibkhx MecTooGnTaHHHX. ,TI|aa npo^oa- 
>KHTeaBHon perncTpan;HH bthx (|>aKTopoB ynoTpe 6 aaan caMonncn;H h $oto- 
rpa^naecKne HHTerpaTopBi (Moser, 1971, Cernusca, Moser, 1969). 

BnoMaccy h npoAyKTHBHocTB on;eHHBaaH c noMOin;Bio MeTo^a yaocoB 
(Brzoska, 1973), aHaan 3 a 3 anacHBix Bem;ecTB (rnCTOxHMHaecaHH aHaan3) 
h onpejjejieHHH co,n;ep>aaHHa 3Heprnn b pacmTeaBHOM MaTepnaae (aaaopn- 
MeTpna). npoBo^Han H 3 MepeHne oSMeHa C0 2 c HcnoaB30BaHneM HH^paapac- 
Horo ra3oaHaan3aTopa b oTapBiTon CHCTeMe npn ecTecTBeHHOM co^epacaHnn 
C0 2 b B03Ayxe. PeniHnneHTH npo 6 : BeHTnanpyeMBie Meman flan pa 3 ao 5 KeHHH 
MaccH. BpeMeHaMH ycTaHaBanBaaacB aaHMaTnaecaaa annapaTypa (JnpMia 
«Siemens—Sirigor». 
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Phc. 2. MHHHMajiBHan h noTeH- 
IJHaJIBHaH M0P030CT0HK0CTB XHOHO- 

<£o6hhx noflymKOBHflHHx pacTe¬ 
HHH Silene acaulis (4), Carex 
firma (B) h xhoho^hjibhoh) po3e- 
TOHHoro pacTeHHH Soldanella alpina 
(B) JieTOM (I) H 3HMOH (II). 

B KanecTBe noKa3aTejin Mopo3oycTOft- 
hhbocth npHBOAHTCH TeMnepaTypa (°G), 
npn KOTopoii HacTynaeT 50%-e noBpe- 
jKAeHHe (no: Kainmuller, 1974). 


y ctohhhboctb k TeMnepa- 
Type onpe^ejiHJin nyTeM npo- 
MOpa>KHBaHHH B OXJia>KAaH)IUiHX 
KaMepax c aBTOMaTnnecKHM yn- 
paBjieHneM. TeMnepaTypBi (Lar- 
cher, 1968, 1977a) h c ho- 
Mom;BH) nporpeBa b TepMOCTa- 
Tax. 

Ba^KHenmne pe- 
3 y JI B T a T Bi: B BBICOKOropB- 
hx u;BeTKOBBie pacTeHHH a^an- 
TnpOBaHBI K HeSjiarOnpHHTHBIM 
ycjiOBHHM >kh3Hh SjiaroAapn 
CJie^yiOIUiHM OCo6eHHOCTHM. 

a. npoH3pacTaHne b 6o- 
jiee 6 ji aronpnHTHBix no MHKpo- 
KJiHMaTy MecTax (3am;Hni; eHH]E>ie 
ot BeTpa 6ojiee TenjiBie MecTO- 
oSnTaHHH). 

6. npncnocoSjieHne 06- 
MeHa Bem;ecTB k KJinMaTy 
MecTOoSnTaHHH: innpoKHH TeM- 
nepaTypHBin onTHMyM HeTT0-<|)0T0CHHTe3a (Moser, 1965), cootbgtct- 
Byiominn TeMnepaType jihctbgb, KOTopan b ecTecTBeHHBix ycjioBnnx n3Me- 
pneTCH nam;e Bcero b ahh xopomen noroABi (Moser, 1973). 

b. BBiCTpoe ncnojiB30BaHne SjiaronpnnTHBix cnTyaiptn noroABi ^jih oSMeHa 
Bem;ecTB. Tan, nocjie xojioahoh hohh n Aa>ne nocjie hohhbix 3aMopo3KOB ao 
—5° G norjiomjeHne C0 2 yTpoM nponcxoAHT 6e3 3a^ep>KKH, tojibko npn 3aMep- 
3aHnn hohbbi norJiomeHne C0 2 3aTpyAHneTcn BCjie^CTBne He^ocTaTKa nocTyn- 
JieHHH BO^BI. 

r. OSnJiBHoe HaKonjieHne KpaxMaJia n naipoB: noA3eMHBie nacra pacTeHnn 
HananjinBaiOT pe3epBHBie BenjecTBa b onpe^ejieHHOM pnTMe, 3aBncnm;eM ot 
B n^a pacTeHHH n ot bbicotbi HaA ypoBHeM Mopn (pnc. 1). npn HeSjiaronpnnT- 
hoh noro,n;e HaKonjieHHBie yrjieBOAH Mo6nJiH3yiOTCH b TeneHne HecKOJiBKnx 
AHen, BCJie^CTBne nero b KajiopnnHocTn pacTHTejiBHoro MaTepnajia nponcxo- 
AHt 3HannTejiBHBie, ho HenpoAOJi?KHTejiBHBie KOJieSaHnn (Brzoska, 1971). 
CpeflHHH 3anac aHeprnn b 3anacaioin;HX opraHax o6bihho yBejinnnBaeTCH c B03- 
pacTaHneM bbicotbi HaA ypoBHeM Mopn (oco6emio y pacTeHnn, HaKanjinBaio,- 
m;HX >KnpBi). B HnBaJiBHOM nonce 3 to mojkct 6bitb >KH3HeHH0 BajKHHM, Tan 
nan, HanpnMep, Ranunculus glacialis nocjie oco6eHHo CHe>KHBix 3 hm 3a JieTO 
He ocBo6o>KAaeTCH ot CHera, ocTaBancB nHor^a ao 18 MecnijeB n 6ojiee hoa ero 
nonpoBOM (Moser, 1968). 

A. PaHHee 3 ajio>KeHne n;BeTKOB: 6ojibihhhctbo BHCOKoropHBix pacTeHnn 3a- 
KJia^BiBaeT cboh n;BeTKn yme 3a toa ao nx pacnycKaHnn. Bn^aM Primula n 
HenoTopBiM BHflaM Saxifraga Ha bbicotc 2600 m HaA yp. m. TpeSyeTcn ot 300 
AO 390 Alien 0 t 3ajio?KeHHH abctkobbix npnMopAHH ao pacnycnaHnn abctkob. 
OAHano Saxifraga aizoides n Cerastium uniflorum MoryT 3aKOHnnTB pa3BHTne 




-(8-13) 


-(25-70) 


-(30-70) 



-( 10 - 20 ) 

-(15-25) 
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TeMnepaTypHHe rparnmu HeTTo-$OTocHHTe3a (O h ) , nocjie^eHCTBne bhcokoh TeMnepaTypH Ha o6mgh GO 
TOHKa 3aMep3aHHH TKaHH H yCTOHHHBOCTB JIHCTB6B pa3JIHHHHX TOpHHX paCTeHHH JieTOM 
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npHMenaHHe. npoAomKHTejibHOCTb oxjia>KfleHHH 10 *j, HarpeBa — 30 mhh. Bee TeMnepaTypHbie flaHHbie — b °G. B saBucuMOCTu ot B03pacTa h pacnojiojKeHKH jmcrbeB 
B03M0JKHH pasjiHHHH ±1° G (no: Larcher h Wagner, 1976). R aHHbie ajih Dryas octopetala — no onpeflejieHHHM J. Wagner. 



Pec. 3 . 5 KapOCTOHKOCTB (/) H J 
MaKCHMajitHan TeMnepaTypa 
opraHOB (II) Dry as octopetala 
jieTOM (b 12 h 1 VII 1976 ) npn 

CHJIBHOH COJIHeHHOH paffHailiHH 

h 6e3BeTpeHHon noroffe b ycjio- 

BHHX CKaJIBHOrO MeCTOo6HTaHHH 2 

Ha 2300 m Ha.ii; yp. m. 

TeMnepaTypa B03flyxa Ha 1 m ot 
noHBH 21° G, Ha 10 cm — 26. JKapu- 
CTOfiKOCTt: TeMnepaTypa (°G), koto- 
pan BH3HBaeT 50%-e noBpeJKneHHe 
nocjie nojiynacoBoro B03fleficTBHH (no 
H3MepeHHHMT. Wagner h W. Larcher). / 
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cbohx u;BeTK 0 B Ha npoTH>KeHHH OAHoro BereTan;HOHHoro nepaoAa (Zachhuber, ; 
1975). y Bcex ropHLix pacTeHaa BpeMH o6pa30BaHHH ijBeTKOB oco6eHHo caJibHo 
3aBHCHT ot xapaKTepa noroAbi. 

e. ^ocTaTOHHHH pe3epB y ctohhhbocth b nepaoA BereTaryaa h 6i>iCTpoe no- 
BLimeHne Mopo3oycToanaBocTa 3 hmoh. JieTOM jihctlh n;BeTKOBHx pacTeHait 
BLicoKoropna blihocht Mopo3 no KpaaHea Mepe flO —5° C (Ta6jl. 1). KpOMO 
Toro, no6ern pa3HHX bbaob JieTOM coxpaHHiOT y ctohhhboctb k 3aMopa?KHBa- 
hhh) npn —10 h —20°, noaTOMy nocjie noBpejKAOHan jihctblimopo30m bo3mojkh 3 
pereHepaiptn pacTeHaa a3 6ojiee ycToanaBbix opraHOB (pac. 2). 3aMoa pacT©^ 
Han MajiocHe>KHLix MecToo6aTaHaa, Tanae Kan Saxifraga oppositifolia, Minuar - 
tia sedoides a Silene acaulis , npaoOpeTaiOT aOcoJiiOTHyio Mopo30CToaKOCTb 
(aHorAa ao —196° C), b to BpeMH nan xaoHo^aJibHbie bbah (Soldanella 
alpina) noraSaiOT ot Mopo30B Me?KAy —20 a —30° (Kainmuller, (1975). 

>k. OTcyTCTBae noBpejKAOHaa b pe3yjibTaTe neperpeBa y pacTeHaa cy6^ 
HaBaJibHoro a HaBaJibHoro hohcob. Bo3AencTBae neperpeBa bo3mojkho 
y CKajibHHX pacTeHaa b aJibnaacnoM nonce b HarpeBaeMbix cojiHenHHMa Jiy* 
naMa MecTOoOaTaHanx JieTOM npa 3acyxe. 

Ha BbicoTe 2300 m Ha# yp. m. a3MepnJia JieTOM TeMnepaTypy jiacTbes 
Dryas octopetala (pac. 3) a Carex firma. MancaMajibHan TeMnepaTypa aoxo- 
AHJia ao 45° C, y jiacTbeB Sempervivum montanum 0 Ha AOCTarajia Aa>ne 54° 
(JIapxep, 1978). YcToanaBOCTb BbiconoropHLix pacTeHaa npoTaB neperpeBa 
HacTOJibKO Bbicona, hto HenocpeACTBeHHoe noBpejKAOHae ot neperpeBa y bh- 
coKoropHbix pacTeHaa IJeHTpaJibHbix Ajihh BpnA Jin npoacxoAHT, xoth aHorAa 
bo3mo>kho HacTynjieHae A^nTejiLHoro HapymeHan $OTocaHTe3a (Larcher, 
Wagner, 1976). 

IIpOAyKTHBHOCTb a yCTOHHHBOCTb aJIbllHHCKHX KyCTapHHHKOB 

L(ejib accjieAOBaHan: on;eHKa npoAyKipta BenjecTB, acnoJib30^ 
BaHan aHepraa, pe>KHMa paAnan;aa, TenjioBoro pencaMa, yrJiepoAHoro o6MeHa 1 
o6MeHa MaHepaJibHbix BenjecTB a BOAnoro pencaMa, aHajia3 B03A0acTBan coofir 
m;ecTB Ha ManpomiaMaT a npoijeccbi o6MeHa (nepeHoc aHepraa, oSmch C0 2 , ; 
TpaHcnapaijan) pacTeHaa b coo6m;ecTBe, 3KO(|)a3aoJioranecKaa aHajia3 yrae- 
poAHoro o6MeHa, BOAnoro o6MeHa a ycToanaBocTa k KJiaMaTy ochobhhx n;eHOr 
3oo6pa30BaTejiea coo6m;ecTB BepecnoBbix KycTapHannoB. 

B a tom accjieAOBaHaa Ha nepBOM HJiaHe ctohjih Tpa Bonpoca: noJiyneHae 
AaHHbix no aKOJioraa npoAyKTaBHocTa A-Jifl rjioSaJibHoro cpaBHeHan c pacTa- 
TejibHocTbio Apyrnx ropHbix oSjiacTea, c ceBepHbiMa TyHApaMa a aTjiaHTane- 
cnaMa Bepem;aTHaKaMa a, KpoMe Toro, A-tffl co3AaHan ochobbi A-tffl nocjieAyiOr 
max MaKpo6aojio.ranecKax a 300JioranecKax accjieAOBaHaa. 3aTeM ejieAOBaJio, 
nonbiTaTbcn Kay3ajibHo oSbncHaTb xoa npoAyKTaBHocTa Ha o'chobb 3KO$h3H-- 
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Phc. 4. CneKTpia^rpynnHpoBOK^KycTapHHHKOBBix nycTomen Ha IlaTmepKo^ejie. 

CeKTopbi|[npencTaBjiHK)T co6oft BbipameHHbift b npoueHTax cyxoft BecHafl3eMHofi MaccH (no: Larcher, 1977c)* 
Ai — nycTomb c Vaccinium , B — nycTomb c Loiseleuria , B — Loiseleurio—Getrarietum; 1 — TpaBH, 
2 l — mxh, 3 — jinmaflHHKH, 4 — BenHO-^ejieHbie KycTapHHHKH, 5 — jieTHe3ejieHbie KycTapHHHKH. 


uecKnx h BKO^nsHOJiorn^ecKHX HCCjieflOBaHHH. HaKOHeu;, nccJieflOBaHHH no 
yCTOHHHBOCTH flOJIJKHBI 6BIJIH flaTB OCHOBy flJIH OIjeHKH OTHODieHHH KyCTap- 
HH^KOB K KJIHMBTy H flJIH oSbHCHeHHH HX nOBpejKfleHHH, HpOHCXOflHIiptX 3H- 
moh. IIpoeKT nsy^eHHH KycTapHHTOOBLix coo6m;ecTB 6 biji HaMeueH c 6ojibhioh 
mnpOTOH H C TaKOH HHTeHCHBHOCTbH) o6pa6oTKH, HToSbI HOJiyHHTB pa3H006pa3- 
Hbl6 AaHHLie HaSjIIOAeHHH H H3MepeHHH, KOTOpLie HeoSxO^HMLI flJIH HOCTpoeHHH 
$yHKu;HOHaJibHOH MO^ejin 3KocncTeMLi h ^jih pemeHHH Bonpoca njiaHnpoBa- 
Hiin TeppHTopnn h oxpaHLi JiaH,n;ma<|)Ta. Ajibhhhckhh none b AjiBnax hbjih- 
gtch Ha ceroflHH chjibho aHTponoreHHo HapymeHHOH h JierKO pa3pymaeMOH 
30 Hoh JiaHAma(|)Ta. Bcjie^CTBne ncnoJiB30BaHHH flJiH 3HMHero cnopTa, a b nep- 
cneKtHBe — h ajih Jieraero OT^Bixa b ropax 3Ta 30Ha b 6yAym;eM 6yn;eT no^;- 
BeprkTbCH ein;e 6 ojibhihm Harpy3KaM. 

.,M 0 c to p a 6 o t h: naTmepKo^ejib y HHc6pyKa, 2246 m Ha^ yp. m., 
TnpojiBCKne LJeHTpajiBHBie Ajibhbi (Larcher et al., 1973; Larcher, 1977b, c). 

Uccjie^oBaHHLie pacTHTejibHtie c o 6 m e c t b a: 
cySajiBHHHCKaH nycTomB c npeoGjia^aHneM Vaccinium h nycTomb c hjiotho 
ri6KpHBaioiD;eH noHBy Loiseleuria, uyTB BBime rpaHnijBi Jieca Ha BHCOTe 2000 m 
H' aji yp. m. h SoraTan JinmaHHHKaMH c HecoMKHyTBiM pacTHTe jibhbim nonpo- 
bom Loiseleurio—Getrarietum Ha BepxHea rpaHnije KycTapmauKOBoro nonca 
na BHCOTe okojio 2200 m Ha,n; yp. m. (pnc. 4). 

OcHOBHBie nccjieflOBaHHBie p a c t e h h a: Loiseleuria 
procumbens , Calluna vulgaris , Arctostaphylos uva-ursi, Empetrum hermaphrodi- 
tum, Vaccinium vitis-idaea , V. uliginosum, V. myrtillus . 

IIporpaMMa h c-c ji e o b a h h h: npoflOJUKHTejiBHan perncTpa- 
d;hh Manpo-, mhkpo- h SnoKJiHMaTa, ocoSemio ajieMeHTOB ^jih BBiuncjieHHH 
pa,mHan;HOHHoro SajiaHca h TenjioBoro pe?KHMa, onncaHnn h aHajin3Bi hohbh. 
OjiopncTHuecKHe onncaHnn pacTHTeJiBHocTn, H3yueHne Mop^oJiornuecKOH 
crpyKTypBi, 3anaca <$HTOMaccBi, KOJinuecTBa ona^a, yueT hhctoh nepBnuHOH 
HpO^yKTHBHOCTH, 3 KOXHMHUeCKHe aHaJlH3BI (KaJIOpHHHOCTB paCTHTeJIBHOH 
MaccH, xJiopo^HJiJi, yrjieBOABi, 6eJioK, Hcnpn, co^ep^aHne 30JIH h ee cocTaB), 
o0MeH MHHepajiBHHX Bem;ecTB, MHHepaJiH3an;HH a30THCTBix BenjecTB. Ooto- 
CHUTe3 h AHxaHne KycTapHHUKOB, noBe^eHne ycTBnn;, TpaHcnnpan;HH h boa- 
HHH o6MeH KyCTapHHHKOB H OTfleJIBHBIX yuaCTKOB COo6lE(eCTB, yCTOHHHBOCTB 
K KJIHMaTy. 

Ba^KHenmne p e 3 y ji b t a t li. 

a. 3anac SnoMaccH h Ha^eMHaH npoAyKTHBHocTB pacraTejiBHBix coo6- 
meCTB B CySaJIBHHHCKOM HOHCe B HHJKHeH HaCTH KyCTapHHHKOBOH nyCTOmn 
Ha IIaTmepKO(|>ejie npnMepHo cooTBeTCTByioT 3 thm HOKa3aTejiHM b 6opeajiB- 
hoh KycTapHHHKOBon TyH,n;pe h b aTji aHTHuecKHX BepenjaTHHKax. HecoMKHy- 
THe coo6iE(ecTBa Loiseleurio — Getrarietum Ha BepxHen rpaHnn;e nonca KycTap- 
HHHKOB MO>KHO CpaBHHTB HO 3KOJIOrHUeCKOH HpO^yKTHBHOCTH C COo6lE(eCTBaMH 

KycTapHHUKOB apKTHHecKOH TyH^pH (Schmidt, 1977). Ot hojiobhhbi a;o 2 / s 
1122 , 






TAEJIHIJA 2 

d>HTOMacca, noffCTHjiKa 11 Ha,n;3eMHaH npoflyKiinn cyxoro BenjecTBa 
(b r cyx. Bern;. Ha 1 m 2 ) Ti3yHeHHtix KycTapHHHKOBtix coo6in;ecTB 
Ha IIaTmepKo$ejie (no onpeffejieHHHM L. Schmidt) 


B 

% 

3anac 

nycTOuib c Vaccinium 

nycTOiiib 
c Loise¬ 
leuria 

Loiseleu- 
rio—Getra- 
rietum 

cpeflHe- 

roAOBan 

nojiHan 

OOjIHCTBeH- 

HOCTb 

nocjie 

onaAamiH 

JIHCTbeB 

1970-1972 

HOflOpb 

ia71 h 
1972 rr. 

1970-1971 

1 

HaffseMHan 6noMacca 







KpnnToraMH 

923 

983 

852 

1105 

748 


OaHeporaMbi 

77 

70 

95 

113 

212 


accHMEJinpyiomne nacTH 

426 

502 

361 

670 



He3ejieHHe nacTH 

420 

411 

396 

322 


2 

BeTonib 

246 

263 

223 

123 

72 

3 

Ha^eMHaH <j)HTOMacca (1+2) 

1169 

1246 

1075 

1228 

820 

4 

IIoffseMHaH 6noMacca 

2425 

2443 

2393 

2200 

803 

5 

MepTBbie noff3eMHbie nacTH 

1565 

1549 

1568 

608 

56 

6 

IIoff3eMHaH <j)HTOMacca (4+5) 

3980 

3992 

3961 

2808 

859 

7 

06m;aH 6noMacca (1+4) 

3348 

3426 

3245 

3305 

1551 

8 

06in;aH $HTOMacca (3+6) 

5149 

5238 

5036 

4036 

1679 

9 

IIoffCTHJIKa 

854 

819 

902 

1080 

931 

10 

IIOffCTHJIKa C Haff3eMHHMH MepT- 

1100 

1082 

1126 

1197 

1003 


BblMH HaCTHMH (2+9) 






11 

06id;hh 3anac pacTHTejibHoro cy¬ 

6003 

6057 

5939 

5116 

2610 


xoro BemecTBa (8+9) 






12 

EnoMacca Ha,n;3eMHaH (3): 6noMacca 

1 : 2.6 

1 : 2.5 

1 : 2.8 

1 : 2.0 

1 : 1.1 


no,n;3eMHaH (4) 






13 

flojm accHMHjmpyiomHx nacTen 

59% 

55% 

48% 

68% 

—r- 


b HaA3eMHon 6noMacce $aHepo- 







raMoB 






14 

flojm accHMHjmpyiomHX nacTen 

13% 

15% 

11% 

21% 

__ 


b o6m;eH 6noMacce <£aHeporaMOB 






15 

EnoMacca (7): (j)HTOMacca (8) 

1 : 1.5 

-- 


1 : 1.2 

1 : 1.1 


$HTOMaCCH HaXO^HTCH HOBepXHOCTbK) HOHBLI, KOJlH^eCTBO onajta H oca- 

6eHHo Macca BeTomn nopa3HTejibHo 6oJn>nrae (Ta6ji. 2, 3, pnc. 5). 3a Tpn 
HaSjuo^eHHH He 6hjio o6Hapy>KeHo cynjecTBeHHoro yBejraneHHH hjih yMBHir- 
meHHH Hafl3eMHoro 3anaca SnoMaccH. AjibnnHCKne KycTapHHHKOBHe coo&- 
m;ecTBa, cjieflOBaTejibHo, npo^yKTHBHo CTaSnJibHH. BojibmoMy yBejiHneHHK) 
SnoMaccH npennTCTByioT CTpaBjiHBaHne (flHKne KonuTHue, 6ejiHe KyponaTKH fJ 
rpH3yHH, HaceKOMLie) h peryjinpHLie noTepn npn 3HMHHX noBpencfteHHHX (3a- 
Mep3aHne, BHCLixaHne, OTKycHBaHne nacTen pacTeHni, BHCTynaion^nx Hafl 
cHe>KHHM hokpobom). GTaHOBHTCH oHeBH^HHM , hto nonBepraion^HecH CHJIbHHM 
CTpeccaM 3KocnCTeMH Hejib3H SnojiornHecKH noHHTb, ecjiH npnHHMaTb bo bhh- 
MaHne tojibko Tanne o6m;enpHHHTi>ie aKOJiornHecKHe (JyHKiptH, KaK npoflyic- 
h;hh Beni;ecTB, hotokh aHeprnn, o6MeH BenjecTB h hx B3aHMOBJiHHHne. B rop- 
hhx 3KOcncTeMax cjie,n;yeT Taione o6pam;aTi> BHHMaHne Ha 3KonaTOJiorHHecKH© 
acneKTH. 

6. B COMKHyTLIX KyCTapHHHKOBLIX C 006 m;eCTBaX C03AaeTCH $HTOKJIHMaT, 
KOTOpLIH 3aBHCHT OT HX reOMeTpHHeCKOH CTpyKTypH (BHCOTH H ryCTOTH coo6- 
ntecTB, npocTpaHCTBeHHoro pacnpeflejieHHH jincTbeB h noSeroB) (pnc. 6.; 
Cernusca, 1976). Tan, CKopocTb BeTpa b rycrax pacnpocTeprax no 3eMJie no- 
#ymKax Loiseleuria 3Hawrejii>Ho MeHbme, neM b coo6m;ecTBax npHMOCTOHmnx 
KycTapHHHKOB (nycTomH c Vaccinium h Calluna); 3Aec& aapo^HHaManecKHe 
npon;eccLi chjibho 3aTopMO?KeHi>i. OnTOKJiHMaT BHyTpn KycTapHHHKOB 6ojiee 
TenjiHH h BJia>KHLiH, neM kjihmbt Hapy>KHoro B03^yxa. Oco6eHHo SjiaronpHmv 
HLIMH B 3TOM OTHOHieHHH HBJIHIOTCH TyCTLie, npHJieraK)H^He K HOHBe COoSmeCTBa 

c Loiseleuria . 
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fAEJlHIJA 3 

OrpyKTypa HaflaeMHofi npoflyKimH myieHHHix KycTapHHTCQBHix coo6mecTB : 
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Phc. 5. 3anac h KpyroBopoT cyxoro opraHHHecKoro BemecTBa b pacTHTejiBHOM coo6m;ecTBe 
nycTomn c Vaccinium y rpaHHijH jieca (A), b coMKHyTon cyOajiBHHHCKOH nyeronra c Loi- 
seleuria Ha 2000 m Ha.ii; yp. m. (B) h b HecoMKHyTon ajiBnnncKon Loiseleurio—Cetrarietum 
Ha 2200 m Haff yp. m. (B) Ha BepxHeM npe^ejie KycTapHHHKOBHx nycTomen b UeHTpaJiBHux 

AjiLnax. 

3anac opramraecKoro cyxoro BerqecTBa HajmeMHoft pacTHTejiBHoft SnoMaccBi nojmeMHoft (IT) pacTH- 

TeJiBHo£ Ch MaccBi B D oa» M epTBofi MaccBi (noncTHjiKa h BeToniB, nocjienHHH 3anrrpHX0BaHa) b noHBe 
T*ra -1 ;; roaoBan nepBinmaH HeTTO-nponyKijHH HajmeMHBix nacTeii (JZpnafl) othochtch He k BereTaijH- 
OHHOMy nepnony, a nepecHHTaHa Ha Been ron (no naHHBiM L. Schmidt, no: Larcher, 1977c). 


B. O0T0CHHTe3 H aKTHBHOCTb flblXaHHH aJIbHHHCKHX KyCTapHHHKOB XO- 

pomo npncnocoSjieHH k $HTOKJiHMaTy MecTooSnTaHHn: ncnoJiL3yeTCH blico- 
Kan HHTeHCHBHOCTb COJIHeUHOH pa^Hai^HH; HeTTO-$OTOCHHTe3 HMeeT OUeHb 

mnpoKHH TeMnepaTypHHH onTHMyM h Memfty 10 h 30° C hohth He pearnpyeT 
Ha KpaTKOBpeMeHHne KOJieOaHHH TeMnepaTypu, hhjkhhh npe^eji HeTTo-<|>OTo- 
CHHTe3a HaxoflHTCH npn nopa3HTejibHo hh3KOh TeMnepaType, TaK hto cjiaSne 
HOHHLie 3aMOp03KH He HpeflCTaBJIHIOT Cepbe3HOH OnaCHOCTH flJIH HOrJIOHjeHHH 

C0 2 ; TeMnepaTypHHH MaKCHMyM $0T0CHHTe3a pacnojio>KeH Me>KAy 40 h 44° G, ; 
a TeMnepaTypa MecTOoSnTaHHH noBbimaeTCH oueHb pe^KO h KpaTKOBpeMeHHo. 
He^ocTaTOK bo^li nopa3HTejiLHo MaJio BJinneT Ha chocoShoctb KycTapHnuKOB 
k norJioni;eHHH) C0 2 (Ta6ji. 4, 5). 

r. Bee BepecKOBLie KycTapHnuKH 3anacaiOT b Sojibhiom KOJinuecTBe n^npH 
H KpaXMaJI. C 3THM CBH3BHO yflHBHTeJIbHO BLICOKOe COflepjKaHne 3HeprHH B HX 
pacTHTejiBHOM MaTepnajie (20—25 cyxoro Bem;ecTBa=5—6 KKaji-r" 1 

cyx. b era;., Ta6ji. 6). npn yueTe HeTTO-npo^yKTHBHocTn KycTapHnuKOBbix coo6- 
njecTB Ha IIaTmepKO(|)ejie h nocTynaiomeH OAP k. h. ft. HeTTo-nepBnuHOH npo- 
jjyKTHBHocTH KOJieSjieTcn ot 0.3% (Loiseleurio—Cetrarietum) fto 0.9% (ny- 
CTomb c Vaccinium) ftJin BereTaijHOHHoro nepnofta, a npn pacueTe Ha Been roft 
(BKJHouaa 3 hmhhh nepnoft) k. h. a. cHn>KaeTCH fto 0.1—0.4% (Schmidt, 1974). 

ft. IIo cpe^HeMy coftepjKaHnio 30 jih b cyxoM BenjecTBe ot 1.5 fto 3.5% 
KycTapHHHKOBaa nycTomb Ha naTmepKO<|)ejie HBJineTcn pacTHTejibHbiM coo6- 
m;ecTBOM c pe3KO Bbipa>KeHHbiM hh3khm coftepjKaHneM 30 jim. CoftepjKaHne 
a30Ta h KajiHH b pacTHTejiBHOM MaTepnajie 3ftecb BHCOKoe. AjibnnncKaH Ky- 
CTapHnuKOBaa nycTomb othochtch k TaKOMy me SeftHOMy no coftepjKaHnro 30Jm 
N, Ca/K-Tnny MHHepaJibHoro o0MeHa, nan h cySapKTnuecKan h apKTnue- 
CKan TyHftpbi. PeMHHepaJin3an;HH npoTenaeT oueHb MeftjieHHo, o6iu;hh o6opoT 
MHHepajibHbix BenjecTB He3HaunTeJibHHH. 
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Phc. 6 (npodojiMenue). 

B: 1 — 3ejieHbie jihctbh, 2 — jimnaftHHKH, 3 — MepTBbie jihctbh, 4 — CTeSjiH. 

B cbh3h c TeM hto BeTep yHocHT OTMepmne nacTn pacTeHnn h onaA, npn- 
xoahtch cwraTLCH c noTepen MHHepaJiLHLix BenjecTB h c HeKOTopHM Hapyme- 
HneM KpyroBopoTa nnTaTejibHLix Bem;ecTB. C Apyroa CTopoHLi, MHHepajiLHLie 
Ben^ecTBa nocTynaiOT c nmibio, o6pa3yioin;eHCH b pe3yjibTaTe BLiBeTpaBaHan, 
a c aTMOC^epHHMH ocaAKaMa. He^ocTaTOK nnTaTejiLHLix Bem;ecTB ^jih KycTap- 
hhhkoblix nycTomea HBJineTCH pemaioin;HM $aKTopoM, orpaHHHHBaioin;HM hx 
npO^yKTHBHOCTb. 

e. KycTapHHTOH Ha E[aTmepKO(|)ejie bo BpeMH BereTaijHOHHoro nepaoAa 
e^Ba jih CTpa^aioT ot He^ocTaTKa boah. V Loiseleuria h Calluna ycTBaija 
ocTaiOTCH 3aKpHTLiMH TOJiLKo b npeAejiax ot 15 ao 18 6ap cocymea chjili kch- 
jieMLi. ^a>ne npn aoctbtohhom CHa6>KeHHH boaoh MO>neT hpohcxoahtl Bpe- 
MeHHoe cy>KeHne ycTLau;, a nopoio h noJiHoe hx 3aKpHBaHne H3-3a HeAOCTaTKa 
CBeTa, bjihhhhh xojiOAa, nocjieAeacTBHH Mopo3a h npn cyxoM B03Ayxe (npn 
40—50% oTHocHTejiLHOH BJia>KHocTH B03Ayxa). Loiseleuria oco6eHHo ayBCTBa- 
TejiLHa k cyxoMy B03Ayxy, Calluna — MeHee, Carex curvula hohth He ayB- 
CTBHTeJibHa. Loiseleuria SjiaroAapn mnajiepHOMy pocTy h rycTOMy pacnojio- 
>KeHHio no6eroB Tan xopomo 3amain;eHa ot BeTpa h cyxoro B03Ayxa, hto b coo 6- 
njecTBe BLicoKan cneijH^HHecKaH ayBCTBHTejiLHocTL ee ycTLaHHoro annapaTa 
He npoHBJineTCH, noaTOMy pacTeHan Loiseleuria hpohbjihiot eABa 3aMeTHyio 


Phc. 7. flHeBHOH xoa ycTBira- 
Horo conpoTHBJieHHH An$$y- 
3HH rjih. BOAHoro napa b accn- 
MHJinpyioiAHx no6erax Calluna 
vulgaris (^4) h Loiseleuria pro- 
cumbens (E) Ha BBicoTe 2200 m 
H aA yp. m. b 6e3o6jiaHHBiH h 6e3- 
BeTpeHHBEH aBryCTOBCKHH AGHB» 
6e3BeTpeHHHH OCeHHHH A6HB 
nocjie xojioahoh hohh h b oceH- 
HHH AGHB B 6ypiO CO CKOpOCTBK) 

BCTpa 20 m/c (no: Korner, 
1975). 

l — 6ypn, 2 — oceHb (hcho), 

3 —jieTO. 
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TAEJIHIJA 4 

OOTOCHHTeTHHeCKaH CIIOC 06 HOCTB H XapaKTepHCTHKH (J)aKTOpOB BHemH 0 H cpe,n;bl, BJIHHfOmHX Ha H 6 TTO-({)OTOCHHTe 3 KycTapHHHKOB 
aJibnHHCKoro h cybajibiiHHCKoro noncoB b jigthhh nepnoA (no a^hhbim G. Grabherr h E. Maurer) 
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TAEJIHIJA 6 

CoffepjKaHHe aHeprnn b pacTHTejiBHOM MaTepnaJie 
H 3 KycTapHHHKOBOH nycTonm IIaTmepKo<j)ejiH 


PacTeHHH h hx qacTH 


CpeAHeronoBbie noKa- 
3aTejiH, KjXm • r _1 
cyx. Bem. (no: Schmidt, 
1974) 


KpunToraMH 

Cladonia 

Cetraria 

Alectoria ochroleuca 
Thamnolia vermicularis 
Pleurozium schreberi 


OaHeporaMBi 
T p a B BE 

Melampyrum sylvaticum 
Deschampsia flexuosa 
Antennaria dioica 
Primula minima 

KycTapHHHKH 

Vaccinium myrtillus 

JIhctbh h 3ejifeHBie no6ern 
Haff3eMHBie onpo6KOBeBmHe no6ern 
Vaccinium uliginosum 

JIhctbh h 3ejieHBie no6ern 
Ha^eMHBie onpo6KOBeBmHe no6ern 
Calluna vulgaris 
3ejieHHe no6ern 

Haff3eMHHe onpoGnoBeBinHe no6ern 
IlycTomB c Vaccinium 

IIoff3eMHHe pacTHTejiBHBie nacTH 

IIoffCTHJIKa 

MoJioffon npnpocT 

MHorojieTHne ji^ctbh h 3 ejieHHe no 6 ern 
Hap;3eMHBie onpoGKOBeBnrae no 6 ern 
I^BeTKH 
IIJIOflBE 

IlycTomB c Loiseleuria 

IIoA 3 eMHHe pacTHTejiBHBie nacTH 
IIoffCTHJIKa 


17.91 

17.98 

18.56 

19.12 

18.68 


19.05 

19.54 

19.58’ 

20.41 


21 . 22 ' 

21.07 

21.86 

21.76. 


22.32 

22.16 

21.13 

21.54 

23.23 

23.69 

24.64 

21.29. 

22.93 

22.43 

23.31 


flHeBHyK) H3MeHHHBOCTb yCTbHHHOH HpOBOflHMOCTH. Hao6opOT, paCTeHHir 
Calluna , HMeiomne npHMOCTOHHne no6ern, cnJibHee noABep>KeHH B03,n;eHCTBHi0" 
BeTpa h y^e b yTpeHHne nacH npn xopomen noro^e pe3KO coKpam;aK)T ycTbnn- 
Hyio npoBo^HMOCTb (pnc. 7; Korner, 1975). 3 hmoh Y Bcex KycTapHnTOOB ot- 
^ana bo^li CHH>KaeTCH ao ypoBHH KyTHKyjinpHOH TpaHcnnpaijHH. 

ConpoTHBjieHne TpaHcnnpaiptH y Loiseleuria h Calluna He3aBHCHMO ot 
noro^HLix ycjiOBHH c Hanajia HonSpn ao KOHija MapTa onem> BLicoKoe, ycTbnija 
b 3to BpeMH 3aKpbiTH, hto cjie,n;yeT oSbHCHHTb He tojibko ycjiOBHHMH BHenmen 
Cpe^LI, HO H rOpMOHaJILHHMH HpHHHHaMH. 

HecMOTpn Ha pe3Koe orpaHnneHne noTepn bo^li, Bee me BCTpenaiOTCH Ky- 
CTapHHHKH C BLICOKHM 3HMHHM BOflHLIM ^e(|)HIi;HTOM, OHaCHLIM flJIH paCTeHHH. 
3nMHne noBpe>KAeHHH b KycTapHHHKOBLix nycTomax MecTaMH MoryT 6 htb bli- 
3BaHH BLiCLixaHneM BCJie^cTBne Mopo3a (Larcher, 1957, 1963, 1972). 

B MHOrOHHCJieHHHX HOBpe>K,n;eHHHX, o6Hapy>KHBaH)IE(HXCH B KyCTapHHHKO- 
blix nycTomax nocjie Ka>KAOH 3 hmli, onpe^ejieHHyio poJib, no Been BeponT- 
hocth, nrpaeT h BHMep3aHne. 

E[o flaHHHM onpe^ejieHHH xojiohoctohkocth y tbkhx mnpoKopacnpocTpa- 
HeHHHx b yMepeHHOH 30He pacTeHHH, nan Calluna vulgaris, Arctostaphylos- 
uva-ursi h Vaccinium myrtillus , OKa3HBaeTcn, hto ohh hobojilho cjia6oMopo- 
30CT0HKne h MoryT noBpe>KAaTbCH b cypoBtie 3 hmh, a ocoSeHHo no3AHen; 
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TAJBJIHIJA 7 

M0p030CT0HK0CTB BepeCKOBBIX KyCTBpHHHKOB 
h MHHHMajiBHan TeMnepaTypa Ha IIaTmepKO(j)ejie 


OO^eKTH HCCAeAOBaHHH h TeMnepa- 
TypHbiii peiKHM 

Oasa noBbi- 
meHHH ycTOtt- 
AHBOCTH 
(OKTHOpb) 

MancHMajib- 
Haa ycTofiAH- 
BOCTb (cepe- 
AHHa 3HMbl) 

IlaAeHHe 

yCTOfiAHBOCTH 

(MapT— 

anpejib) 

HH3KHft ypo- 
BeHb yCTOfi- 
HHBOCTH 
(jieTO) 

Vaccinium myrtillus 





JIHCTBH 

— 

— 

— 

— (4—5) 

kohhhkh no6era Tenymero ro^a 

- (15-30) 

— (20-35) 

— (15—25) 

- (5-8) 

MHorojieTHne och no6eroB 

— (20—30) 

— (25—35) 

— (15—30) 

- (6-12) 

noff3eMHHe no6ern 

- (5-15) 

- (10-30) 

- (5-15) 

— 5 

Vaccinium uliginosum 





JIHCTBH 

— 

— 

— 

— (4—8) 

kohhhkh no6era Tenymero roffa 

— (20—30) 

— (30-40) 

— (15—30) 

- (5-8) 

MHorojieTHne och no6eroB 

- (30-40) 

— (40—60) 

— (20—40) 

- (8-12) 

nop;3eMHHe no6ern 

- (5-15) 

— (15-35) 

— (10—20) 

— 5 

Calluna vulgaris 





accHMHJiHpyromHe no6ern 

— (12—25) 

— (25—35) 

- (15—30) 

- (5-9) 

MHorojieTHne och no6eroB 

— (20—30) 

— (25—30) 

— (15—30) 

-(5-9) 

noff3eMHtie no6ern 

— (10—15) 

— (10-25) 

- (5—15) 

—5 

Loiseleuria procumbens 





JIHCTBH 

— (20—30) 

— (35-50) 

— (20-40) 

— (5-8) 

mho roJieTHHe och no6eroB 

— (20-45) 

— (40—60) 

— (15-40) 

- (7-12) 

noff3eMHHe no6ern 

— (10—15) 

— (10—25) 

- (8-15) 

— 5 

TeMnepaTypa B03Ayxa 





a6cOJHOTHBIH MHHHMyM 1951 — 

—9.8 

-28.8 

— (18.7— 

Hiohb, —6.6 

1960 rr. 



14.4) 


a6cOJHOTHBIH MHHHMyM 1970— 

—12.7 

—26.3 

— (26.3— 

Hiohb. —6.3 

1975 rr. 



16.0) 


epeflHHH aOcOJIIOTHLIH MHHHMyM 

—10 

—20 

—15 

—4 

MHHHMajiBHan TeMnepaTypa hohbbi 





CBo6offHoro ot cHera ynacTKa 





Ha rjiy6nHe 5 cm 


—8 



Ha rjiy6nHe 30 cm 


-5 



MHHHMajiBHan TeMnepaTypa hohbbi 





noff CHeroM 50 cm bbecotbi 





Ha rjiy6nHe 5 cm 


Ot —5 flo —2 



Ha rjiy6nHe 30 cm 


Ot —3 ao —2 




npHMenaHHe. Mopo3ocToftKOCTb: TeMnepaTypa (°G), npn KOTopoii 50% uccjieAOBaHHbix npo6 
3aMep3aioT; noKa3aHbi aMnjiHTyAH ot MHHUManbHoii (y pacTeHHii c caMbiM hh3khm ypoBHeM 3aKajiH- 
BaHHH) ao noTeHAHaAbHoii mopo3octohkocth (y paCTemift c MaKCHMaJibHbiM sanajuiBaHHeM) (no a^h- 
hhm G. Mayer h no: Ulmer, 1937; Pisek:, Schiessl, 1947; Pisek et al., 1967). 


oceHbio h npn dobtophlix xoJio^ax BecHon. HanporaB, Tanne apKToaJibnnH- 
CKne bhah, Kan Loiseleuria procumbens h Vaccinium uliginosum, BnoJiHe mo- 
pOSOyCTOH^HBLI (Ta6ji. 7). 


Oi^eHKa aKOJioriraecKHx nccjieROBaHnH 

JlioSan, BHnojiHHeMaa b Teaeirae pa^a JieT aKOJiornaecKaa nporpaMMa, 
ocoSeHHo BCHKoe nccjie^oBaHHe aKocncTeMH, KOTopoe cbohm tgm aTnaecKHM 
MHoroo6pa3neM h flOJirocpoaHOCTbio HaSjiio^eHHH AocTaBJineT MHoroancjieHHLie 
pe3yjibTaTH, MO>neT AocTHrayTb HaMe^eHHBix npjien tojilko b tom cjiyaae, 
ocjih oSecneaeHo HanSojiee ToaHoe, HcaepnnBaiomee Hcnojib30BaHne 3thx 
.naHHLix. npn npnMeHeHHH pernCTpnpyion^HX npnSopoB 3to bo3motkho tojibko 
npn ynoTpeSjieHHH ajieKTpoHHOH BLPiHCJiHTejibHOH TexHHKH. y>ne npn ima- 
HnpoBaHHH pa6oTH cjienyeT npnHHMaTb bo BHHMaHne o6 r beM h cnoco6 ncnojib- 
30BaHHH pe3yjibTaTOB. BejiHaHHLi, noJiya:eHHHe npn AJiHTejibHon perHCTpan;HH 
KJiHMaTa hjih H3MepeHHH o6MeHa C0 2 , aojdkhh 6htb npe^CTaBjieHH cpa3y 
b TaKOH $opMe, aTo6bi hx motkho 6hjio 6h HenocpeflCTBeirao nepe^aTb kom- 
nbiOTepy n thrum o6pa30M aoShtbch Shctpoh h okohomhoh o6pa6oTKH. IIo 
HCTeHeHHH Ka>KAoro H3MepnTejibHoro nepno^a Aamuje aojijkhh 6htb cenaac me 
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o6pa6oTaHH, KoppejinijHH ycTaHOBjieHH h pe3yJi&TaTLi o6o6m;eHH b Bn^e na- 
cthhhlix MOflejien. TaKHM o6pa30M, 3th pe3yjiLTaTH mo>kho Jiynme npoBepnTb 
- ^onojiHHTb n;ejieHanpaBjieHHHMH flaJibHeimiHMH nccjieflOBaHHHMH. Bjiaro- 
#apH flonojiHHTejiLHHM H3MepeHHHM AaHHLie ^acTHTOOH aKOJiorn^ecKOH mo- 
,n;eJiH mo>kho pacnpocTpaHHTb Ha flpyrne MecTOoSnTaHHH, coo6m;ecTBa HCHTya- 
h;hh (Cernusca, 1973). 

G noMom;LH) Tanoro noAxo^a 6y^yT onncaHH <$yHKi];HOHa.JibHi>ie B3anMO- 
CBH3H B HX HOJIHOH 3KOJIOrHUeCKOH aMHJlHTyfle. 3KOJIOrHUeCKHe MO^eJIH MO>KHO 
TaK>ne HcnoJib30BaTb ^jih nporH03npoBaHHH cogtohhhh h TeHfleHijHH pa3BH- 
thh. Ilpn aHaJiH3e BHeoKoropHHX 3KocncTeM 3Ta TexHHKa on;eHKH HMeeT 
6ojibmne npenMym;ecTBa. nojiyueHHLie b THJKejitix ycjiOBHHX, h noaTOMy oco- 
6eHHo u;eHHLie, ^aHHLie H3MepeHHH MHoronpaTHo B3anMHo KOHTpojinpyiOTCH, 
h ^aJiLHenmne nccjie^OBaHHH MoryT hpobo^htlch ijejieycTpeMJieHHo. TaKHM 
o6pa30M, OHH y>Ke npn OTHOCHTejIbHO KpaTKOBpeMeHHLIX CpaBHHTeJIbHLIX H3- 
MepeHHHX, npn MHHHMyMe 3aTpaT Ha Ha6jiio,n;eHHH flaiOT flocTaTOUHyio HH<|)op- 
Maijnio ^jih o6o6m;eHHH h aKOJiornuecKHX nporH030B. 

Abtop npnHOCHT HCKpeHHioK) 6jiaro,n;apHoCTb T. III. HaxynjpnmBHJiH 
(T6 hjihch) 3a nepeBo^ CTaTbn c HeMeijKoro H3HKa. Ilocjie nepeBo^a CTaTbH 
OTpe^aKTnpoBaHa T. A. PaSoraoBLiM. 
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y HHBepcHTeTa HHc6pyKa, 

Abctphh. 


SUMMARY 

Papers on the ecology and physiology of plants from the highlands of Austria are re¬ 
viewed. Some peculiarities of plants of nival and subnival belts, which ensure their survi¬ 
val under rigorous conditions, are described. Biological productivity, photosynthetic abi¬ 
lity, water regime, stability, and mineral exchange in the Alpine shrubs are considered. 
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T. H. HayMOBa 

K 3MBPHOJIOrHH nPEftCTABHTEJIEl! CEMEHGTBA BUXACEAE 

T. N. NAUMOVA. ON THE EMBRYOLOGY OF THE REPRESENTATIVES OF THE FAMILY 

BUXACEAE 

' HccJieflOBaHHtie Buxus sempervirens, B. colchica , B . balearica h Notobuxus acuminata 
-6JIH3KH 3M6pHOJIOrHHeCKH. OHH HMeiOT KpaCCHHyu;eJIJIHTHHe KaMIIHJIOTponHtie CeMHIIOHKH 
c AByMH HHTeryMeHTaMH. Teipafla Meracnop T-o6pa3Han, 3apoflBimeBBiH MemoK MOHocnopn- 
qecKHH, Polygonum-THna. 3apoflBim h kjigtohhbih aH^ocnepM iiojioboh npnpoffH. y po^a 
Buxus nmpoKo pacnpocTpaHeHa napTeHOKapnHH. 3pejiHe ntuiti^eBtie 3epHa 2-kjigtohhbig. 
IIpOBeffeHO CpaBHeHHG pa3BHTHH penpOflyKTHBHBIX CTpyKTyp pOflOB Buxus n Notobuxus , 
.fljiH KOTopux xapaKTepeH aM<j)HMHKCHc, c o6jinraTHHMH anoMHKTaMH po,n;a Sarcococca. 


^aHHan paSoTa 3aBepmaeT cepnio CTaTen, nocBHm;eHHi>ix H3yneHHio 3M- 
6pnoJiorHH npe^cTaBHTejiea ceM. Buxaceae. B ftByx npeflHflymHX nySjiHKa- 
h;hhx H 3 Jio>KeHLi pe 3 yjn>TaTbi H3y*ieHHH po^a Sarcococca , kotoplih xapaKTepn- 
3yeTca hojihoh yTpaTOH noJiOBoro npoijecca h nepexo,n;oM k anoMHKTnnecKOMy 
cnoco6y o6pa30BaHn h ceMHH (HayMOBa, 1979, 1980). B HacTonm;eH pa6oTe 
,n;aHo aMSpnoJiorn^ecKoe onncaHne flByx flpyrnx po,n;oB 3Toro ceMencTBa — 
Buxus h Notobuxus , ajih kotoplix, krk noKa3aJin nccjieflOBaHHH, xapaKTepeH 
aM$HMHKCHC. Ha-iranne y po^OB o^Horo ceMeiicTBa pa3HLix choco6ob boc- 
npOH3Be^eHHH H03B0JIHeT CpaBHHTb OCOSeHHOCTH pa3BHTHH HX penpOflyKTHB- 
hhx CTpyKTyp h bhhbhtl xapaKTepHLie neptbi anoMHKTOB po^a Sarcococca . 
KpoMe Toro, nojiynemiLie aobojilho no,n;po6Hi,ie flaHHLie no TpeM po^aM nocjiy- 
^khjih ochoboh ajih o6m;eH aMSpHOJiornnecKOH xapaKTepncTHKH ceM. Bu- 
■xaceae . 

IIpe,n;cTaBHTe.jiH ceM. Buxaceae 3M6pHOJiornnecKH nccjie^OBaHLi He^ocTa- 
tohho. Ochobhoh paSoTOH, nocBHm;eHHOH H3yneHHio 3Toro ceMencTBa, hbjih- 
ctch MOHorpa(|)HH J. Wiger (1935), r^e hmciotch CBe^eHnn no MHKpocnopo-n 
MHKporaMeToreHe3y, Meracnopo- n MeraraMeToreHe3y, pa3BHTnio 3H,n;ocnepMa 
h (JopMHpoBaHHio ceMeHH y 9 npe^CTaBHTejien 3Toro ceMencTBa, npnHaflJiejKa- 
hjhx k po^aM Buxus , Sarcococca n Pachysandra. Wiger TaKnce nccjie^oBaji 
Simmondsia californica , KOTopan paccMaTpnBaTLcn 3,n;eci> He 6y,n;eT, TaK KaK 
b HacTonm;ee BpeMn BHflejieHa b caMOCTOHTejibHoe ceMencTBO. Oco6emio ijemiHMH 
b pa6oTe Wiger hbjihiotch ^amiLie no P achy sandra procumbensm P. terminalis , TaK 
KaK 3 to ejpiHCTBeHHLie CBe,n;eHHH no 3M6pnoJiornH npe^cTaBHTejien 3Toro po^a. 

npn onncaHHH (JopMHpoBaHnn nmibijeBHX 3 epeH n nmibHHKOB Wiger 
OTMeTHJi, hto no CTpoeHHio CTeHKa nLiJibHHKa y npe^CTaBHTejien po^a Pachy- 
sandra He OTJinnaeTCH ot flpyrnx Buxaceae . OflHaKO o6ojiohkh kjictok Tane- 
TyMa y po^a Pachysandra MoryT hmctl Heo^HHaKOByio CTeneHb yTOJinjeHnn; 
HanSojiee tojicthmh ohh BLirJinflHT co ctopohh, o6pam;eHHOH b hojioctl hlijil- 
HHKa. HopMajibHLix HLiJiLn;eBLix 3epeH y po^a Pachysandra , KaK h y po^a 
Sarcococca , Wiger He o6Hapy>KHJi. Oh noKa3aJi, hto b MHKpocnopax Ha 
CTa^HH MaTepnHCKHX KJieTOK nponcxoAHT o6pa30BaHne pecTHTy h;hohhlix 
n^ep. B 3pejiOM coctohhhh nmibi^eBLie 3eppa po^a Pachysandra He HMeiOT 
^OTneTJiHBo BLipa>KeHHHX BereTaTHBHoro n reHeparaBHoro n^ep, xpoMaraH 
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b hhx npeflCTaBJieH mcjikhmh rpaHyjiaMn; pa3Mepi>i Tanax HHJibijeBHX 3epeH 
HeoAHHaKOBH. JJpyrnx CBe^eHnn o CTpoeHHH HbiJibijeBbix 3epeH b po^e Pachy- 
sandra HeT. B ceMnnonKe P. terminals, no MHeHHio Wiger, ,n;H<|)<|>epeHi];Hpy- 
eTCH oflHa apxecnopnajibHaH KJieTKa. npn ^ejieHHH otoh KJieTKH o6pa3yiOTCH 
Kpoioin;aH h cnoporeHHan KJieTKH. CnoporeHHaH KJieTKa 3aTeM BCTynaeT 
b Meao3, a KpoiomaH KJieTKa HeoflHOKparao ,n;ejiHTCH h $opMnpyeT MonjHyio 
napneTajibHyio TKam>. TeTpa^a Meracnop y P. procumbens h P. terminalis 
jiHHeHHan. 3apoAHmeBHH MemoK MOHocnopnHecKHH, oh mojkct HanaTb pa3- 
BHBaTbCH H3 xajia3ajibHon hjih hhoh Meracnopbi TeTpa^H. 3apiofl;HmeBLiH 
MemoK flajiee nocjie^oBaTejiLHo npoxo^HT 2—4— 8-H^epHLie $a3bi pa3BHTHH. 
Ha u;eHoi];HTHLix CTa^HHX bo3mo>khli HapymeHHH hojihphocth b pacnpe^ejie- 
hhh H^ep. 3pejiHH 3apoALimeBHH MemoK 7-KJieTOHHHH 8-HAepHHH. H,n;pa 
aHTHnofl; MoryT flejiHTbcn. B MaTepnajie, coSpaHHOM b SoTaHnnecKOM ca,n;y 
KoneHrareHa, Wiger (1935) npoijecc flBOHHoro onjio,n;oTBopeHHH He Ha6jiio- 
flaJI, O^HaKO OH npHBO^HT KapTHHLI HanaJILHLIX CTa^HH pa3BHTHH KJieTOHHOra 
3H^;ocnepMa. Chctcmhthkh TaKJKe Heo^HOKpaTHo OTMenajin OTcyTCTBne hjih 
Majioe hhcjio mioflOB y npe^CTaBHTejien 3Toro po,n;a. B ceMeHax me P. termi¬ 
nalis , npncjiaHHLix H3 Hhohhh, h3 MecT ecTecTBeHHoro npoH3pacTaHHH BHfla, 
Wiger (1935) o6Hapy>KHJi HopMajibHo pa3BHTbie 3apo^Hm h aH^ocnepM, ho 
npnpofla hx ocTajiacb HeH3BecTHon. KpoMe Toro, y P. terminalis 6hjio OTMe- 
neHo $opMHpoBaHHe py^HMeHTapHLix ceMHHoneK KaK H3 njiaijeHTH, TaK h h3 
ttpyrnx nacTen 3aBH3H. TaKne ceMnnonKH hmcjih aHOMaJiLHLie HHTeryMeHTbi, 
penpoAyKTHBHne CTpyKTypbi b hhx He (JopMnpoBaJiHCb. 

CBe^eHHH, nojiyneHHLie Wiger (1935) no po^y Buxus, 6y^yT npHBe^eHLi 
napaJiJiejibHo c HamHMH flamibiMH. HecMOTpn Ha Sojibmon o6beM npoBe^eH- 
hhx HCCJie^oBaHHH, HeKOTopHe noJio>KeHHH Wiger (1935) BH3Bajra flHCKyc- 
chk) (Mauritzon, 1935; Wiger, 1936). HaM Tamne Ka>KyTcn He BnojiHe o6ocho- 

BaHHHMH HeKOTOpne BbIBOflbl aBTOpa, B HaCTHOCTH KaCaiOHliHeCH OflHOKJieTOH- 
Horo apxecnopHH b ceM. Buxaceae h H^epHoro aH^ocnepMa y po,na \Sarco- 
cocca . 

H 3 6ojiee paHHnx cjie^yeT otmcthth nccjie^OBaHHH no MeraraMeToreHe3y 
y Buxus arborescens (B. Jonsson, 1879—1880) h $opMHpoBaHHio 3H)a;ocnepMa 
b po^ax Buxus h Notobuxus (G. Samuelsson, 1913). JlnTepaTypHLie CBe,n;e- 
hhh no 3M6pnojiorHH po,n;a Sarcococca 6lijih npHBe^eHH paHee (HayMOBa,. 
1979, 1980). Po a Styloceras aMSpHOJiornnecKH He H3ynajicH. 


MaTepnaji h MeTOflHKa 

B KanecTBe o6i>eKTOB ajih aMSpHOJiornnecKHX HCCJie^oBaiiHH 6 lijih b3hth 
Buxus colchica, npoH3pacTaioin;HH Ha TeppHTopnn GCCP, h flBa HHTpoflyijHpo- 
BaHHLix BH^a B . semperuirens h B. balearica, a TaK?Ke Notobuxus acuminata . 

MaTepnaji ^jih HCCJie^oBaHHH B. semperuirens coSnpajin b 1976—1978 rr. 
b Hhkhtckom h BaTyMCKOM SoTaHHnecKHX ca,n;ax, b SoTaHnnecKOM ca^y 
AH yCCP b r. KneBe h b opaHjKepenx EoTaHnnecKoro HHCTHTyTa hm. B. JI. Ko- 
MapoBa AH CCGP (BHH) b JIeHHHrpa,n;e; B. colchica — b BaTyMCKOM 6oTa- 
HnnecKOM ca^y; B. balearica — b Hhkhtckom h BaTyMCKOM SoTaHnnecKHX 
ca,n;ax. MaTepnaji no N . acuminata coSnpajra c 3K3eMHJinpoB, npoH3pacTaio- 
ih;hx b opaHjKepenx BHH, >KeHCKne n;BeTKH aToropacTeHnnSmiH HCKyccTBeHHa 
onHJieHH h flajiee 6lijih npoBe^eHH TeMnopajibHLie $HKcan;HH. I^BeTKH B . sem¬ 
peruirens, npoH3pacTaK)m;ero b opaHjKepenx BHH, TaK>Ke HCKyccTBemio ohli- 
jihjih, ho 3to oKa3ajiocb 6e3pe3yjibTaTHLiM h ceMeHa He 3aBH3aJincb. 

B KanecTBe $HKcaTopa ncnojib30BajiH CMecb FAA ($opMaJiHH—cnnpT— 
yKcycHan KHCJiOTa). 06e3BO>KHBaHHe MaTepnajia h 3aKJHoneHHe ero b napa- 
$hh npoBO^HJiH no o6m;enpHHHTOH MeTo^HKe. napa$HHOBLie cpe3H HMejiir 
TOJimjHHy 13—15 mkm h 6lijih oKpameHH reMaTOKCHJiHHOM TeH^eHraHHa c no^;- 
KpacKOH KOHro KpacHLiM*, reHii;HaH-BHOJieTOM c flH^epeHijHaniHeH h hoji;- 
KpacKOH opaH>KeM G b tbosahhhom Macjie, a TaK?Ke hpoh;hohoblimh Kpacn- 
TejiHMH. PncyHKH H3roTOBJiHJiH c noMOHi;bio pncoBajibHoro annapaTa PA-4. 
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Pe3yjibTaTM HCCJieflOBaHHfi 


Ilpn H3yneHHH Buxus sempervirens, B . colchica, Notobuxus acuminata 
6lijio o6Hapy>KeHo, hto nbiJibHHKH h HbiJibijeBbie 3epHa HMeioT y hhx o^ho- 
THnHoe cTpoeHne. CTeHKa pa3BHBaiom;erocH nmiLHHKa coctoht h 3 anH^epMH, 
1 —2-pH^Horo aHflOTeijHH, o,n;Horo hjih flByx cpe^Hnx cjioeB h TaneTyMa, 
KJieTKH KOToporo HMeioT no 1^-2 H^pa. 3pejibie nbiJibHHKH 2-me3A- 
HLie, aH^OTeijHH hx HMeeT $H6po3Hbie y to JiH^eHHH, TaneTyM cenpeTopHoro 
Tnna. 3pejiLie nbiJibijeBbie 3epHa 2-KJieTOHHbie h HMeioT BLicoKyio <$epTHJibH0CTb. 
I^HTonjia3Ma BereTaTHBHon KJieTKH 3anojmeHa HHTaTejibHbiMH BenjecTBaMH. 
reHepaTHBHan KJieTKa rycTonjia3MeHHan, ee H,n;po HMeeT oTneTJiHBo pa3JiHHH- 
Moe H,n;pHniKO (pnc. 1, 2—5). 

CeMHnonKH y nccjie^oBaHHHX bhaob KpaccHHyn;ejiJiHTHbie, OKpymeHbi 
AByMH xopomo pa3BHTHMH HHTeryMeHTaMH, KaMnnJiOTponHLie (pnc. 3, 2—5). 
E[pn H3yneHHH MeracnoporeHe3a 6hjio ycTaHOBJieHo, hto y po^a Buxus h 
N. acuminata Meno3 3aBepmaeT nain;e o,n;Ha cnoporemiaH KJieTKa, npn 3tom 
<|)opMHpyeTCH T-o6pa3Han TeTpa.ua Meracnop, Ha^ kotopoh HMeeTcn xopomo 
pa3BHTaa napneTajibHan TKaHb, HacwrbiBaioin;aH 2 — 4 CTOJi6n;a, b Ka>K,p;oM 
H3 KOTopLix no 10—12 KJieTOK (pnc. 1, 5; 4, 1,2, 4 — cm. BKJienKy). 
y B. sempervirens Hapn^y c napneTaJibHon TKaHbio pa3BHBaeTCH Tan>Ke Hyijeji- 
JinpHLiH KOJinanoK, kotophh $opMnpyeTCH 3a cneT aHTHKJiHHaJibHbix h nepe- 
KJiHHajibHHX ^ejieHHH annAepMajibHLix KJieTOK HyijejiJiyca (pnc. 1, 5; 4, 2). 
B TaKOM coctohhhh ceMHnoHKH B. sempervirens Haxo^HTCH b ycjiOBHHX r. KneBa 
b KOHn;e anpejin, He3a^;ojiro ao ijBeTeHHH. Y N. acuminata c^opMnpoBaHHyio 
TeTpa^y Meracnop mo>kho Ha6jno,n;aTb 3a hcckojilko ^Hen ,n;o ijBeTeHHH, b Ha- 
najie Man. 

Hccjie,n;oBaTb 6ojiee paHHne CTa^nn pa3BHTHH HyneJiJiyca HaM, k co>na- 
jieHHio, He y^aJiocb. OflHaKO 6lijio 3aMeneHo, hto napneTajibHan TKaHb 
y po,n;a Buxus h N. acuminata, Kan h y nccjie^oBaHHbix paHee npe^CTaBHTeJien 
po,a;a Sarcococca (HayMOBa, 1979), HMeeT HecKOJibKO ctoji6h;ob KJieTOK (ot3 ao 
5), KOTopbie AejiHTcn TOJibKO nepHKJiHHaJibHo, neTKan hx opnenTan;HH coxpa- 
HneTCH AJiHTejibHoe BpeMH (pnc. 1, 4, 5; 4, 4). B 3tom cjiynae no nncjiy ctoji6- 
u;ob napneTajibHHX KJieTOK mo>kho cy^HTb o nncjie nepBHHHbix napneTajibHbix, 
cnoporeHHHX h apxecnopnajibHbix KJieTOK. Hcxoah H3 3Toro mo>kho npe^no- 
jiojkhtb, hto y po.ua Buxus h y N'. acuminata, ho,h;o6ho po^y Sarcococca, Ha 
HanajibHbix CTa^nax pa3BHTHH, BeponTHee Bcero, flHcJxJepeHijHpyeTCH He- 
CKOJibKO apxecnopnajibHbix kjictok. npoBe^eHHHH aHaJiH3 pncyHKOB Wiger 
(1935) no MeracnoporeHe3y y Buxus balearica, B . sempervirens, Pachysandra 
terminalis h P. procumbens TaK?Ke He no3BOJineT HaM corjiacnTbcn c MHeHneM 
aBTopa o HajiHHHH y 3thx po^OB oAHOKJieTonHoro apxecnopHH. BeponTHo, 
h b 3thx cjiynanx 3aKJia,n;biBaiOTCH 2 — 5 KJieTOK apxecnopHH. 

3apoji;HmeBbiH Memon y po^a Buxus h N. acuminata MOHocnopHnecKHH. 
Hanajio eMy ^aeT xajia3ajibHan Meracnopa TeTpaflbi, Tpn ^pyrne ee KJieTKH 
flereHepnpyiOT (pnc. 1, 5; 4, 1, 2 ). 3apoflbimeBbiH MemoK pa3BHBaeTCH no 
Polygonum-Tnny (pnc. 1, 5— 8). Y po^a Buxus, o^HaKo, Heo^HOKpaTHo 

HaSjiio^ajiH em;e He nojmocTbio pa3BHTHe, ho y>Ke ^ereHepnpyioiHjHe 3apo- 
AbimeBbie MemKH. IIphhhhoh 3Toro 6hjih, bh^hmo, HapymeHHH nojinpHo- 
cth b pacnpe^ejieHHH nji;ep Ha n;eHon;HTHHx CTa^nax MeraraMeToreHe3a, 
KOTopbie Ha6jnoji;ajiH KaK Wiger (1935), TaK h mh npn H3yneHHH po^a 
Buxus . 

3pejine 3apoAHmeBbie MemKH y npe^CTaBHTejieH po^a Buxus h N. acu¬ 
minata oneHb cxo^hbi no CTpoeHHio. flHn;eBOH annapaT y hhx coctoht H3Tpex 
KJieTOK: flsyx cHHeprnji; h HHn;eK jictkh. ^(jih CHHepra^; xapaKTepHu rpyme- 
BH^Han $opMa h oSbrnHaa fln$$epeHijHaii;HH: BaKyojib b annKaJibHOH, a H,n;po 
6jiH>Ke k 6a3aJibHOH nacTHM KJieTKH. B CHHeprnflax He o6Hapy>KeH HHTnaTHH 
annapaT. HHn;eKjieTKa no cbohm pa3MepaM 3HanHTejibHo Mejibne CHHeprHA, 
OHa HMeeT hohth oKpyrJiyio $opMy, JinmeHa BaKyojiH, HApo onpyrjioe h pac- 
noJiaraeTCH b n;eHTpe kjictkh. BjeHTpaJibHan KJieTKa co^;ep>KHT He3HanHTejib- 
Hoe KOJinnecTBo n;HTonjia3MH, noJinpHbie HApa cjiHBaiOTCH ^o omioflOTBope- 
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Phc. 1. MeraraMeToreHe3, CTeHKa nBijiBHHKa h ntiJiBt^eBtie 3epHa. 


1 — CTeHKa HHJiBHHKa Notobuxus acuminata ; 2,3 — 2-KJieTOHHBie nBijiBijeBBie 3epHa N. acuminata w 
Buxus sempervirens', 4 — MUKponujinpHaa nacTB Hyuejuiyca N. acuminata c MHorocjiofiHofi napHeTajiBHoii' 
TKaHbio h MaTepHHCKOfi KjieTKOfi Meracnop; 5 — MHKpomijiHpHaH nacTB ceMHnonKH B. sempervirens- 
c Hyn;ejiJiHpHbiM KOJinaHKOM, MHorocjioftHOH napneTajiBHOH TKaHBio h T-o6pa3Hofi TeTpanofi Meracnop; 
xajia3ajiBHan KJieTKa TeTpaAM 3HawrejiBHo KpynHee Tpex Apyrux ywe AereHepnpyioiUHx kjictok; 6,7 — 
2- h 4-HAepHBie 3apoABimeBBie MeinKH B. sempervirens ; 8 — 4-HAepHBift 3apoAHineBBift MeniOK N. acu¬ 
minata. 

sn — anHAepMa, an — 3HAOTen;Hft, nc — npoMe>KyTonHBitt cnoft, m — TaneTyM, nm — napHeTajibHan 

TKaHB, hk — HyAejiJiHpHbiii KOJinanoK. 

HHH. Tpn KJieTKH aHTHDOA flOBOJILHO MeJIKHe, OCTaTKH HX HaSjUO^aiOTCH, 
Kor^a 3H,n;ocnepM yme Hanaji pa3BHBaTLCH (pnc. 2, 1, 4, 5). 

Heo6xoflHMO, o^HaKO, OTMeraTL, ^to 3apoALimeBLieMemKH HCCJieAOBaHHLix 
po,n;oB sHa^HTejiLHo pa3JiHnaiOTCH no pa3MepaM: y po^a Buxus ohh hohth! 
B2pa3a KpynHee, neM y po^a Notobuxus (pnc. 2,2,4). IIpe^CTaBJineT TaK>ne hh- 
Tepec cpaBHeHne pa3MepoB 3 apoflLimeBoro Menma c pa3MepaMH Bcero HyijeJi- 
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Jiyca. OKa3ajioci>, hto y poAa Buxus 3apoAbimeBbiH MemoK hohth b 120 pa3 
MeHLme Hyn;ejiJiyca (H3MepajiH h cpaBHHBajin njiom;aAH 3 thx CTpyKTyp Ha 
ajeHTpajibHLix cpe3ax). y N. acuminata 3to cooTHomeHne HecKOJibKO MeHbme 
(pnc. 3, 2, 3; 4, 1, 4). 3pejine 3apoAbimeBbie Menran y 3 thx poaob mo>kho 
H aSjiiOAaTb nepeA n;BeTeHHeM hjih BCKope nocjie ero HaaaJia. 

Ilpoijecc ABOHHoro onjioAOTBopeHHH ocym;ecTBJiHeTCH BCKope nocjie ohbi- 
-jieHHH Kan y poAa Buxus, Tan h y N. acuminata. nmibijeBaH Tpy6na c Haxo- 
jjhiahmhch b Hen cnepMHHMH npoHHKaeT H3 CTOJiSnKa aepe3 MHKponnJie 
b Hyn;ejijiyc h AaJiee pacTeT no Me?KKJieTHHKaM 3 toh TKaHn (pnc. 2, 2a), JJajiee 
HHJibn;eBaH TpySna, nan oSbihho, H3JiHBaeT CBoe coAep?KHMoe b OAHy H3 ch- 
HeprnA, KOTopan BCKope nocjie 3Toro pa3pymaeTcn (pnc. 2, 2a, 5, 7), Oahh 
h 3 cnepMneB cjiHBaeTcn c hapom HinjeK JieTKH, o6pa3yn 3nroTy (pnc. 2, 2a, 26). 
3nroTa y poAa Buxus OKpyrJiaa, JinmemiaH BaKyojm, hapo ee HaxoAHTca 
b u;eHTpe rycTonjia3MeHHOH KJieTKH. Btopoh cnepMHH, Bepoarao, cjiHBaeTcn 
•c n,n;poM n;eHTpaJibHOH KJieTKH, h aH^ocnepM, KaK h 3apoAbim, HMeeT noJiOByio 
npnpofly. 

y Buxus colchica, B. balearica h B. sempervirens aM$HMHKCHC, o^HaKO, 
nacTo He hpohcxoaht. B cbh3h c 3thm Heo^HOKpaTHo OTMenaJiacb flereHepaiptn 
HOpMaJIbHO pa3BHTbIX, HO HeOHJIOAOTBOpeHHbLX 3apOflbimeBbIX MeniKOB. B 3THX 
cjiynanx HbiJibijeBbie Tpy0KH b ceMHnonKe, KaK npaBHJio, oTcyTCTBOBajin. 
OneBHAHo, H3-3a HeSjiaronpnHTHbix ycjiOBHH ohh He Bcer^a OKa3biBaiOTCH 
€hoco6hhmh Aopacra ao 3apoAbimeBoro Memna, b cbh3h c 3thm He hpohcxoaht 
h npoijecca abohhoto onjioAOTBopeHHH. HenocpeACTBemioe BJiHHHne <$aKTo- 
poB BHemHen cpeAH Ha xapaKTep pocTa HbiJibijeBbix Tpy6oK h aM^HMHKcnc 
o6m;eH3BecTHo. HecMOTpn Ha AereHepaijHio HeonjiOAOTBopeHHbix 3apoAbimeBbix 
MemKOB, MHorne ceMHHOHKH y npeACTaBHTejien poAa Buxus npoAOJi>KaK)T 
pacTH h yBejiHHHBaTbcn b pa3Mepax 3a cneT pa3pacTaHHH HyijeJijiyca h HHTe- 
ryMeHTOB. 3 to hphboaht k $opMHpoBaHHio napTeHOKapnHHecKHX hjioaob, 
ceMeHa kotophx Jinmemi KaK 3apoAbima, TaK h aHAocnepMa h, ; ecTecTBeHHo, 
ne>KH3Hecnoco6Hbi. 3to HBjieHne 6hjio OTMeneHo TaK>Ke y B. sempervirens h 
B. microphylla (Wiger, 1935). 

3nroTa y poAa Buxus BCKope nocjie o6pa30BaHHH npncTynaeT k a^jichehm. 
IIpo3M6pHO h rJioSyjinpHHH 3apoAHm B. sempervirens HMeioT aobojikho npa- 
BHJibHyio $opMy (pnc. 2, 3, 9). Pa3BHTne 3apoAbima hpohcxoaht SbiCTpo, 
cnycTH 10—14 AHen nocjie onbiJieHHH y Hero yme HannHaiOT (JopMHpoBaTbcn 
ceMHAOJiH (pnc. 3, 4, 5). Co3peBaiOT ceMeHa b aBrycTe. HccjieAOBaHne 3M6pno- 
reHe3a y bhaob poAa Buxus conpa>KeHo c TpyAHocTHMn b cbh3h c SojibmHM 
hhcjiom CTepnJibHbix ceManoaeK. JlnTepaTypHbie AaHHbie o Tnne 3M6pnoreHe3a 
y npeACTaBHTejien 3Toro poAa npoTHBopeaHBbi. Oahh aBTopbi othocht ero 
KTnny Onagrad BapnaiptH Gapsella (Wiger, 1935), APyrne —k Tnny Asterad 
Bapnan;HH Geum urbanum (Dang-van-Liem, 1959). 

y N. acuminata nepnoA hokoh 3nroTbi 6ojiee npoAOJi>KHTejibHbiH h aocth- 
raeT 28—30 cyTOK. IlepBoe ASJieHne 3nroTbi nonepeaHoe (pnc. 2, 5), cjieAyio- 
m;ee AeJieHHe hpohcxoaht TaK>Ke b nonepeaHOM HanpaBJieHHH, AaJiee TepMH- 
HajibHan KJieTKa a^Jihtch npoAOJibHO (pnc. 2, 8). V npo3M6pno N. acuminata 
AOBOJibHo paHo HanHHaeTCH o6oco6jieHne 3M6pnoAepMbi (pnc. 2, 6). ^ajibHen- 
mee pa3BHTne 3apoAbinia y 3Toro BHAa npoTenaeT aobojibho MeAJieHHo, h 
cnycTH okojio 4 Mecnn;eB nocjie Hanajia pa3BHTHH tojibko Jinmb HannHaeTca 
AH$(|)epeHii;Haii;HH ceMHAOJien (pnc. 3, 7). 

y N. acuminata 6bijih o6Hapy>KeHbi HenoTopbie otkji oHenna b noBeAeHHH 
KJieTOK HHn;eBoro annapaTa. HeoAHonpaTHo npnxoAHJiocb Ha6jiiOAaTb 2-HAep- 
Htie CHHeprHAH. B cjiynae, noKa3aHHOM Ha pnc. 2, 7, HHii;eKJieTKa, oneBHAHo, 
ocTajiacb HeonjiOAOTBopeHHOH, nepBHHHoe >Ke hapo aHAOcnepMa ohjioaotbo- 
pnJiocb h npncTynHJio k a^JICHhhm. OnjiOAOTBopnJiacb jih cnHeprnAa, HApo 
kotopoh noACJiHJiocb, CKa3aTb TpyAHo; BTopaa cnHeprnAa, nepe3 koto- 
pyio Bonuia HbiJibn;eBaH TpySna, AereHepnpoBaJia. Ha6jiK)Aajiocb TaK>Ke 
h OAHOBpeMeHHoe pa3BHTne npo3M6pno H3 Hnn;eKJieTKH h cnHeprnAH 
(pnc. 2, 8 ). 
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Phc. 3. CTpoeHHe ceMnnoneK h p£L3BHTH6 ceMeHH. 

1 — ceManoana Buxus sempervirens Ha CTaqmi 1-aqepHoro 3apoqbimeBoro Mernna; 2 — ceManoana; 
B. sempervirens Ha CTaqmi 3pejioro 3apoqbimeBoro MeuiKa; 3 — ceManoaKa Notobuxus acuminata Ha CTaqira 
3pejioro 3apoqbimeBoro Mernna; 4 — ceManoana Buxus sempervirens c pa3BHBaiomHMca 3HqocnepMOM h 
raoSyjiapHbiM 3apoqbimeM; 5 — ceManoaKa B. sempervirens c qmJxJjepeHniipoBaHHbiM 3apoqbimeM h Morq- 
hhm 3HqocnepMOM; 6 — ceManoaKa B. colchica c qmJxJjepeHnnpoBaHHbiM 3apoqbimeM h 3HqocnepMOM,. 
Hyqeajiyc coxpaHaeTca raaBHbiM o&pa30M Jinnib b xajia3ajibHoft aacra; 7 — ceManoana N. acuminata 

aepe3 4 Mecaqa nocae onbijieHHa. 

hu — HapyatHbifi HHTeryMeHT, eu — BHyTpeHHHfi HHTeryMeHT, n — HyqejiJiyc, 3M —3apoqbimeBbift MemoK,. 

a — 3HqocnepM; a — 3apoqbim. 

3H^;ocnepM y nccjie^OBaHHLix po,n;oB kjiotohhlih (pnc. 4, 5). Y bh^ob po^a. 
Buxus oh HaHHHaeT pa3BHBaTLCH paHbme 3nroTH (pnc. 2, 2a), $opMnpyeTCH 
OHeHb HHTeHCHBHO H BCKOpe HOHTH HOJIHOCTbH) BLITeCHHeT Hyu;ejijiyc (pnc. 3,. 


Phc. 2. 3pejiue 3apoqbimeBbie mohikh, pa3BHTH6 3apoqjbiHia h aHqocnepMa. 

1 — 3pejibift 3apoqbiineBbift MemoK Buxus sempervirens , noaapHbie ha pa cjihahcb; 2a — 3apoqbmieBbifi 
MemoK B. sempervirens nocae onjioqoTBopeHHa, bhahbi ocTaTKH nbijibqeBofi TpySKH, 3HroTa, oqHa H3 CHHep- 
rnq qereHepnpoBajia, b qeHTpajibHofi KjieTKe — MHoroKJieToaHbifi 3HqocnepM; 26 — 3HroTa qpyroro 3apoqH- 
rneBoro MeuiKa; 3 — 3apoqbimeBbifi Memon B. sempervirens c MHoroKJieTOHHHM 3HqocnepMOM h npo3M6pHo; 
4 — 3peJibift 3apoqbimeBbifi MemoK Notobuxus acuminata ; 5 — 3apoAHmeBbift MemoK N'. acuminata nocae- 
onaoqoTBopeHHa, aqpo 3HroTbi b CTaqHH aHa$a3bi, oqHa H3 cHHeprnq qereHepnpyeT, 3HqocnepM AByKJie- 
ToaHbiii; 6 — npo3M6pHo N. acuminata ; 7 — 3apoqbimeBbift MemoK N. acuminata c 4-KJieTOHHbiM 3Hqo- 
cnepMOM, oqHa H3 cHHeprnq 2-aqepHaa; 8 — 3apoqbimeBbifi MemoK N. acuminata c pa3BHBaioiHHMHca 3H- 
roTHHM h cHHeprnqHbiM 3 apoqbimaMn; 9 — rjioCyjiapHbiii 3apoqbim B. sempervirens. 

Wk — aqpo qeHTpajibHofi KJieTKH, si — aftqeKjreTKa, as — 3HroTa; nmp — nbijibqeBaa TpyCKa, c — ch~ 
Heprnqa; ocTaabpbie o6o3HaaeHHH, KaK Ha pnc. 1. 


1141 







4—6). y N. acuminata nepnoA «noKOH» btophhhoto HApa aHAOcnepMa, KaK 
h 3nroTH, 6ojiee npoAOJinaiTejiBHBiH. ^ejieHHH b aH^ocnepMe HannHaiOTCH 
hohth o^HOBpeMeHHo c flejieHHHMH b 3nroTe (pnc. 2, 5). 3HAOcnepM xopomo 
pa3BHT h BLiTecHneT 6ojibmyio nacTB Hyu;ejiJiyca, Kor,o;ay 3apo^Bima AH$(|)epeH- 
ipipyiOTCH ceMH^ojin (pnc. 3, 7). 

flojiy^eHHHe opnrHHaJibHbie ^aHHHe no po^aM Buxus, Notobuxus h Sar- 
cococca h HMeionjHecH JiHTepaTypHbie CBe^eHnn no3BOJiHJin HaM npnHTH k cjie- 
Ayioin;HM BLiBo^aM, KacaK)in;HMCH Kan otacjibubix poaob, Tan h ceM. Buxa- 
*ceae b ijejioM. 

Bee HCCJie^oBaHHLie npeACTaBHTejin ceM. Buxaceae HMeiOT o^HOTnnHoe 
CTpoeHne cTemui nbiJibHHKa, KOTopan coctoht H3 ann^epMH, 1— 2-pnAHoro ohao- 
Ten;HH, OAHoro-AByx npoMejKyTOHHBix cjioeB nann^epMU, KJieTKHKOTopoii MoryT 
6htb 1 —2-H^epHHMH. HepaBHOMepHo yTOJim;eHHBie o6ojiohkh KJieTOK Tane- 
TyMa o6Hapy>KeHLi y poAa Pachysandra. 3pejn>ie nbiJibHHKH 2-rae3AHbie, 3Hao- 
Ten;HH HMeeT $H6po3HBie y to Jim;eHHH, TaneTyM cenpeTopHoro rana. 3pejn>ie 
nmibn;eBHe 3epHa $epTHJibHbie, 2-KJieTOHHbie b poAax Buxus h Notobuxus. 
y Bcex nccjieflOBaHHHX npe^CTaBHTejien poaob Sarcococca h Pachysandra 
UBiJibijeBBie 3epHa CTepnJibHLi, $epTHJibHbie 3epHa b opaHjKepenHLix ycjiOBnnx 
h npn HHTpoAyKijHH He (JopMnpyiOTCH. 

GeMHnonKH y Bcex poaob ceM. Buxaceae KpaccHHyn;eji jiHTHBie, OKpy>KeHbi 
.^ByMH HHTeryMeHTaMH, no nojio>KeHHK) b 3aBH3H ohh MoryT 6biTb ot aHaTpon- 
hhx (poA Sarcococca) ao KaMnnJiOTponHLix (poAH Buxus h Notobuxus). MHe- 
hhh aBTopoB o THne apxecnopHH npoTHBopennBH. Wiger (1935) cwraeT, 
hto apxecnopnn o^HOKJieTonHHH. HamHMH HCCJie^oBaHHHMH 6 bijio noKa3aHo, 
hto y npe^CTaBHTejieH 3Toro ceMenCTBa cySannAepMajibHo HanSojiee nacTO 
3aKJiaflHBaiOTCH 2—5 apxecnopnaJibHbix KJieTOK. napneTajibHan TKaHb moih;- 
Han, y po,n;oB Buxus even TaK?Ke h HyijejiJiHpHHH KOJinanoK. y npeA- 

CTaBHTejien po,n;oB Notobuxus h Buxus b Meno3 HanSojiee nacTo BCTynaeT OAHa 
cnoporeHHan KJieTKa, pe>ne — A®e hjih Tpn KJieTKH. TeTpa^a Meracnop jraHen- 
Han y poaob Sarcococca h Pachysandra, T-o6pa3Han y poaob Buxus h No¬ 
tobuxus. 

HanaJio 3apo^LimeBOMy Memny MO>neT ^aTb JiioSan H3 KJieTOK TeTpaAti 
y poaob Sarcococca h Pachysandra h, nan npaBHJio, xaJia3aJibHan — y poaob 
Buxus h Notobuxus. 3apoABimeBbiH MemoK MOHocnopnnecKHH, Polygonum- 
rana. O^HaKO, HecMOTpn Ha to hto y SoJibniHHCTBa noKpbiToceMHHHbix $op- 
MHpoBaHne 3apo^LimeBoro Memna 3Toro rana oTJinnaeTCH HCKJiiOHHTejiBHBiM 
hoctohhctbom , y Bcex npe^CTaBHTejieH ceM. Buxaceae mo>kho Ha6jiioAaTb 
b pa3HOH CTeneHH BLipa>KeHHHe OTKJioHeHHH Kan Ha n;eHoi];HTHLix CTa^HHX ero 
pa3BHTHH, TaK h b 3pejiOM coctohhhh. 3to npoHBjineTCH npe>KAe Bcero B Hapy- 
meHHH nojinpHocTH npn pacnpe^ejieHHH n^ep h acHHxpoHHocTH hx ^ejieHHH 
Ha u;eHoi];HTHLix $a3ax MeraraMeToreHe3a; Tanne 3apoALimeBLie MeniKH b ^ajiL- 
HenmeM, KaK npaBHJio, AereHepnpyiOT. Han6ojiee nacTo TaKoro po^a OTKJioHeHHH 
HaSjiiOAaiOTCH b po^e Sarcococca. 3pejii>ie 3apo^LimeBHe MemKH npe^CTa- 
BHTejien 3Toro po^a no CTpoeHnio TaK?Ke OTJinnaiOTCH ot 3apo^LimeBLix Mern- 
kob ^pyrnx po^OB 3toto ceMencTBa. AHTHno^Li-KJieTKH y po^OB Buxus, Noto¬ 
buxus h Pachysandra $opMHpyioTCH hoctohhho, b u;eHTpaJibHOH KJieTKe na- 
xoahtch 2 nojinpHBix H^pa. B po^e >Ke Sacrococca npon;ecc KJieTKOo6pa30BaHHH 
b aHTHno,n;ax nacTO HapymeH, b cbh3h c 3thm b u;eHTpaJiBHOH KJieTKe Hapn^y 
’ c nojinpHBiMH MoryT Haxo^HTBcn h xaJia3ajibHBie n^pa, hhcjio n^ep b Hen no 
3T0H npHHHHe HenOCTOHHHO H MOJKeT KOJieSaTbCH OT 2 AO 5. 3tOT $aKT, KaK 
rioKa3ajiH npoBeAeHHne paHee nccjieAOBaHHH, HMeeT cyn^ecTBeHHoe 3HaneHHe 
npn o6pa30BaHHH anoMHKTnnecKoro aHAocnepMa. ypoAOB Buxus, Notobuxus h 
Pachysandra KJieTKH Hnn;eBoro annapaTa HopMajiBHO A 0 $(|)epeHn;HpoBaHBi Ha 
Hnn;eKJieTKy h 2 CHHeprHABi. y npeACTaBHTejien poAa Sarcococca nacTo OTcyT- 
CTByioT Mop^ojiornnecKHe pa3JiHHHH Me>KAy Hnn;eKJieTKOH h CHHeprnAaMH, Bee 
3 KJieTKH MoryT hmctb aHOMaJibHoe CTpoeHne. KJieTKH Hnn;eBoro annapaTa 
y hhx AereHepnpyiOT BCKope nocjie o6pa30BaHHH, cjiynan hx onjiOAOTBopeHHH 
m pa3BHTHH hojiobbix 3apoAHmeH He HaSjiiOAaJiH. 

npon;ecc A®OHHoro onjiOAOTBopeHHH HMeeT MecTo y poAa Buxus h N. acu- 
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minata. OflHaKO y poAa Buxus h, BeponTHo, y N. acuminata oh nponcxo^nr 
HenocTOHHHo. y bhaob po,n;a Buxus nbiJibijeBbie Tpy6KH He Bcer^a AopacTaioT 
AO 3apoAi»imeBLix MemKOB h ABoiraoe onjiOAOTBopeHne b arax cjiynanx He Ha- 
SjiioAaeTCH. OAHano nacTb ceMnnonen c AereHepnpoBaBmHMH 3apoAbimeBbiMH 
MenmaMH npoAOJunaeT pa3pacTaTbcn, $opMHpyn napTeHOKapnaHecKne hjioabi. 
y N. acuminata OTMenajin AeJieHne HApa oahoh h3 cnHeprnA h (JopMHpoBaHne 
CHHeprnAHLix 3apoAi»imeH. 

3HAOcnepM y poaob Buxus h Notobuxus , KaK h y poAa Sarcococca , KJieTOH- 
hlih. Bo3HHKaeT oh, BepoHTHee Bcero, y A®yx nepBLix poaob b pe3yjibTaTe 
onjioAOTBopeHHH. y poAa Sarcococca aHAOcnepM, corjiacHo Hamm AaHHLiM 
HMeeT anoMHKTHHecKyio npnpoAy h MO>neT o6pa30BaTLCH A®yMH nyTHMnr 
JIh6o H3 CJIHBIHHXCH HOJIHpHLIX HAOp, JIh6o H3 06'LeAHHHBHIHXCH HOJIHpHblX 

h 1—3 xajia3ajibHLix ha©P, KorAa oTcyTCTBOBaji n;HTOKHHe3. B 3pe- 
jiom ceMeHH poAa Sarcococca 3anacHLie BenjecTBa HananjinBaiOTCH b 3apoAHme r . 
aHAOcnepM OTcyTCTByeT, OAHano coxpaHneTCH nepncnepM. y poaob Buxus h 
Notobuxus aHAOcnepM coxpaHneTCH Ha npoTHJKeHnn 6ojiee A-JiHTejibHoro Bpe- 
MeHn, oh oSnJieH npn Hajinnan b ceMeHH hojihoctlio AH$$6peHu;HpoBaHHoro- 
3apoABima. 

06ih;hm AJiH Bcex neTbipex HCCJieAOBamibix poaob ceM. Buxaceae HBjineTcn 
pa3BHTne mohi;hoh napneTajibHOH TKaHn. OAHano y poaob Buxus , Notobuxus h, 
oneBHAHo, Pachysandra nan napneTaJibHan raaHb, Tan h ocTajibHon Hyijejijiyc 
BblHOJIHHIOT TOJIbKO HHTaTeJIbHbie (JyHKIJHH, HOCTeneHHO pa3pymaiOTCH H BLI- 
TecHHEOTCH pa3BHBaioin;HMCH 3apoABimeM h 3HAocnepMOM . y poAa >ne Sarco¬ 
cocca 6oJibmHHCTBO KJieTOK napneTajibHOH TnaHH npeBpani;aeTCH b hhh- 
AnaJibHLie KJieTKH h AaiOT HanaJio HyijejiJiHpHbiM npo3M6pno. 

TeMHH pa3BHTHH penpOAyKTHBHbIX CTpyKTyp y npeACTaBHTejiea ceM., 
Buxaceae c aM$HMHKTHHecKHM h anoMHKTHnecKHM cnocoSaMH o6pa30BaHHH 
ceMHH pa3JiHHaiOTCH. npe>KAe Bcero HeoSxoAHMO otmcthtb, hto ceMHHOHKH 
nccjieAOBaHHLix poaob k nepnoAy ABeTeHHH AOCTnraioT HeoAHHaKOBon CTe- 
neHn pa3BHTHH. Ecjih y poaob Buxus h Notobuxus k Hanajiy ijBeTeHHH y?ne 
HMeioTCH 3pejiLie 3apoAbimeBbie Memnn, roTOBbie k onjioAOTBopeHHH), to y poAa 
Sarcococca b 3to BpeMH Jinmb HamaHaeTCH AH$(|)epeHi];Haii;HH apxecnopnajibHbix 
KJieTon; (JopMHpyiOTCH 3apoAumeBLie Menmn y npeACTaBHTejien 3Toro poAa 
Jinmb cnycTH okojio 2.5 Mecmja nocjie ABeTeHHH. CjieAOBaTejibHo, y bhaob 
poAa Sarcococca npoijecc abohhoto onjioAOTBopeHHH OKa3biBaeTCH HeB03M0?K- 
HHM He TOJIbKO H3-3a CTepHJIbHOCTH HHJIBI^H, HO H H3-3a OTCyTCTBHH B CeMH- 
noHKax pa3BHTbix 3apoAHmeBbix MemKOB. BbiHBJiemiaH acnHxpoHHocTb b pa3- 
BHTHH JKeHCKHX H My>KCKHX penpOAyKTHBHbIX CTpyKTyp, HO HameMy MHeHHIO, 
He MO>neT 6biTb cjieACTBneM HHTpoAyKAHH, Tan nan 3to oneHb rJiySoKne Hapy- 
meHHH. TaKHM o6pa30M, BHOJiHe bo3mo>kho, hto a-kh poAa Sarcococca h b iipe- 
Aejiax apeaJia xapaKTepHo (JopMHpoBaHne ceMHH 3a cneT HyijejiJiHpHOH 3M- 
SpnoHHH h anoMHKTHHecKoro aHAOcnepMa, a He 3a cneT aM$HMHKCHca. 

npoBeAetamie Ha6jii0AeHHH HaA npeACTaBHTejiHMH poaob Buxus , Noto¬ 
buxus H Sarcococca n03B0JIHJlH BbIHBHTb pa3JIHHHH B npOAOJIJKHTeJIbHOCTH 
nepnoAa Me?KAy ABeTeHneM h HanaJiOM pa3BHTHH npo3M6pno, a Tamne b TeM- 
nax pa3BHTHH hojiobbix h Hyn;ejiJiHpHHX 3apoAbimen. Hyu;ejiJiHpHbie npo3M6- 
pno y poAa Sarcococca hohbjihiotch cnycra 3.5 — 4 MecHii;a nocjie ABeTeHnn; 
nojiOBbie 3apoAbimn y poAa Buxus HannHaiOT pa3BHBaTbcn Bcnope nocjie ohbi- 
JieHHH, ay N. acuminata — cnycTH okojio Mecnn;a. E[poAOJi>KHTejibHocTb 
nepnoAa ot npoaMSpno ao AH$(|)epeHii;HpoBaHHoro 3apoAbima c othotjihbo 
o6oCo6jieHHbIMH CeMHAOJIHMH, KOpHeBbIM aneKCOM H THHOKOTHJieM COCTaB- 

JineT: y B . sempervirens — 10—14, y N. acuminata — 28—30 h y S. humilis — 
10—15 cyTOK. B AaJibHenmeM Aopa3BHrae 3apoAbimeH h C03peBaHne ceMHH 
nponcxoAHT AOBOJibHo 6biCTpo y poaob Buxus h Sarcococca h HecnojibKO MeA- 
jieHHee — y N. acuminata . 

TaKHM o6pa30M, npoBeAeHHbie nccjieAOBaHHH noKa3HBaioT, hto y poaob 
Buxus , Notobuxus , Pachysandra h Sarcococca HMeioTCH b pa3Hon CTeneHH Bupa- 
JKeHHbie OTKJIOHeHHH OT HOpMbI B pa3BHTHH penpOAyKTHBHbIX CTpyKTyp*, HaH- 
6ojiee nacTbie HapymeHHH o6Hapy>neHbi y npeACTaBHTejien poAa Sarcococca. 
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ConocTaBJieHne pe3yjn>TaTOB aMSpnojiornuecKHX nccjie^OBaHHH c flaHHHMH 
no CHCTeMaraKe, najieoSoTaHHKe h reorpa^nuecKOMy pacnpocTpaHeHnio pacTe- 
hhh ceM. Buxaceae npe^cTaBJineT HecoMHeHHHH HHTepec. H3BecTHo, hto 
b ceM. Buxaceae BKJiiouaeTCH 5 poflOB: Buxus , Notobuxus , Sarcococca, Pachy- 
sandra h Styloceras , o6 , Le^HHHiom;HX okojio 40 bh^ob (MejiHKHH, 1968). KamflLiH 
H3 po,n;oB coctoht H3 oneHb orpaHHHeHHoro HHCJia bh^ob: po,n; Pachysandra — 
3, po,n; Notobuxus — 1, pop; Styloceras — 3, po,n; Buxus — okojio 30 (IIo- 
npKOBa, 1949; ApTiomeHKo, 1958); po,n; Sarcococca — 5 bh^ob (Wisley, 
1930). no flaHHHM T. M. BopncoBCKon (1980), hhcjio bh^ob b HeKOTopux 
po,o;ax 6ojibme: po,n; Buxus — okojio 50 h po,n; Sarcococca — okojio 15 bh^ob. 
ApeaJiH SoJibmHHCTBa po,n;oB ceMencTBa oueHb orpaHnueHH. Po,n; Sarcococca 
npoH3pacTaeT jihihl b IJeHTpaJibHOM h 3ana,n;HOM KnTae, po^ Pachysandra — 
Ha lore o. CaxajinH, b K)ro-3ana,n;HOM KnTae h b ioro-BocTouHHX mTaTax 
CIHA, pop; Notobuxus — b 3ana^HOH A$pnKe; po,n; Styloceras — tojibko 
b K)>khoh AMepnKe. Jlnmb apeaji po,n;a Buxus 3HauHTejn>Ho mnpe, oh oxBaTLi- 
BaeT KaK HeKOTopbie cySTponnuecKne o6jiacTH, Tan h oSjiacra yMepeHHoro 
noHca h BCTpenaeTCH b Boctohhoh A3hh, Cpe^n^eMHOMopbe (BKjnouan KaB- 
Ka3), b npnaTJiaHTHHecKOH EBpone, BecT-HH^nn, Ha ocTpoBax CoKOTpa 
h Ma^aracKap, a TaK?K6 b A^pmce (Eym, 1911; nonpKOBa, 1947, 1949; Ap- 
TiomeHKo, 1958). najieoSoTaHnuecKHe flamme CBn^eTejibCTByiOT o tom, hto 
HanSojiee flpeBHne Haxo^KH npe^CTaBHTejieH po^a Buxus oSHapyrnemi b otjio- 
?KeHHHX njieHCTou;eHa — B. pleistocenica , kotoplih Majio oTJinuaeTCH ot co- 
BpeMeHHoro B . sempervirens (Bym, 1911). B . wallichiana h B . papillosa , 
TaK>Ke 6jiH3Kne k B. sempervirens , oSHapymeHH b otjiojkohhhx paHHero 
njieHCTOn;eHa. B HacTonmee BpeMH 3th bh^li b MecTax hx oSHapymeHHH oTcyT- 
CTByiOT, ho coxpaHHjmcb b oSjiacTH AomAeBLix jiecoB GeBepo-3anaAHLix 
TnMaJiaeB (Puri, 1948). PacnpocTpaHeHne B. sempervirens b EBpone Tanme 
.npeTepnejio 3HauHTejibHHe H3MeHeHHH (Wegmiiller, 1965). CeBepHan rpa- 
HHu;a pacnpocTpaHeHHH 3Toro BH^a b HacTonm;ee BpeMH npoxo^HT no p. PenH, 
paHee OHa 6mia 3HauHTeJiLHo ceBepHee. S. Wegmiiller (1965) cwraeT, hto 
B. sempervirens BHMep bo mhothx MecTax CBoero nepBOHauajibHoro nporapa- 
CTaHHH, hto npHBejio k coKpamjeHHio h pacKOJiy paHee e^HHoro eBponeicKoro 
apeajia 3Toro Bn^a. famine o flpyrnx po,n;ax ceMenCTBa oTcyTCTByioT. 

H 3 npnBe^eHHLix CBe^eHnn oTueranBo bh^ho, hto ceM. Buxaceae xapaK- 
Tepn3yeTCH oueHb hh3Khm oraomeHneM uncjia bh^ob k uncjiy po,n;oB (okojio 
8— 10), 6ojiliiihm hhcjiom mohothhhhx h ojinroTHHHLix po,n;oB. Apeaji ceMen- 
CTBa ^;h3t>iohkthbhlih[ h He cocTaBjiHeT e^HHoro ijejioro. Cjie^yeT Tanme 
OTMeraTb, uto BXO^Hin;He b Hero poji;H npe^CTaBJieHH HanSojiee ,n;peBHHMH 
>KH3HeHHLIMH $OpMaMH: BeUH03eJieHLIMH flepeBbHMH, KyCTapHHKaMH HJIH 
nojiyKycTapHHKaMH. CorJiacHo KO^ency hphmhthbhocth h cneu;HajiH3aii;HH, 
npnMeHneMOMy b ^HJioreHeTHnecKHX nocTpoeHnnx, a Tamne yneHnio 06 ape¬ 
aji ax (TaxTaflHora, 1947; ToJiManeB, 1962), Bee paccMOTpeHHLie nepTH cbh- 
7 i;eTejiLCTByiOT o ApeBHocra, pejinKTOBocra h perpecce ceM. Buxaceae . HaJin- 
nne OTKJiOHeHHH b aMSpHOJiornnecKHX npon;eccax, HaSjiioflaeMHx y Bcex 
neTLipex HCCJie^oBaHHLix po,n;oB, no HameMy MHeHnio, hojihoctbio no^TBep- 
>K,n;aeT 3tot blibo.ii;, a poji; Sarcococca h, bo3mo>kho, poji; Pachysandra no 3m6- 
pHOJiornnecKHM npn3HaKaM hbjihiotch 6 ojiee hphmhthbhlimh ho cpaBHeHnio 
c po^OM Buxus . 

Bbipamaio HCKpeHHioto Sjiaro^apHocTb ^OKTopy SnojiornnecKHX HayK, 
npo^eccopy M. G. HnoBjieBy 3a n;eHHLie 3aMenaHHH, BHHMaHne h HHTepec 
k paSoTe; CTapmeMy Jia6opaHTy T. A. njiiom; — 3a TexHnuecKyio noMOin;b. 


JIHTEPATYPA 

A p t k m e h k o 3. T. (1958). CaMnurroBBie — Buxaceae Dumort. B kh.: flepeBBH 
h KycTapHHKH GCCP, 4. M.; JI. , H3.11;. AH CCCP. — BopncoBCKan T. M. (1980). 
‘CeMencTBo caMmHTOBfcie (Buxaceae). B kh.: ?Kh3Hb pacTeHHH, 5, 1. M., IIpocBeni;eHHe. — 
Bym H. A. (1911). Buxaceae , Empetraceae , Anacardiaceae , Aquifoliaceae , Celastraceae , 
Staphyleaceae. B kh.: Ky3Hei^OB H. H., Bym H. A., O b m h h A. B. MaTe- 
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pnajiH ji;jih $jiopH KaBKa 3 a, 3, 8 . K) p b e b. — M e ji h k h h A. II. (1968). IIoJioHce- 
Hne ceMencTB Buxaceae h Simmondsiaceae b cncTeMe. Bot. jk., 53, 8 . — H a y m o b a T. H. 
{1979). CeMHnoHKa, MaKpocnoporeHe 3 , MHKpo- h MaKporaMeToreHe3 y Sarcococca humilis 
Hort. Bot. m.,, 64, 5. — H a y m o b a T. H. (1980). HyijejiJiHpHaH iiojih 3 m 6 phohhh 
b po,n;e Sarcococca (Buxaceae), Bot. jk., 65, 2. — II o h p K o b a A. H. (1947). KaBKa 3 - 
ckhh caMmHT b ero cncTeMaTHuecKHx h reorpa^nuecKHx OTHomeHHHX. Pe<£. Hayu.-nccji. 
pa 6 oT 3 a 1945 r. Ot^. 6 hoji. HayK AH GGGP. M.; JI., Hsfl. AH CGCP. — n o h p- 
k o b a A. H. (1949). GaMmHTOBHe — Buxaceae Dumort. B kh.: Ojiopa GGGP, 14. M.; 
JI., H 3 #. AH GCGP. — TaxTaffHCHH A. JI. (1947). 0 npnHijHnax, MeTO^ax h chm- 
eojiax $HjioreHeTHHecKHx nocTpoemra b 6 oTaHHKe. Bioji. MOHn, ot^. 6 hoji., 52, 5. — 
TojiManeB A. H. (1962). Ochobh yueHHH 06 apeajiax. JI., H 3 ff. Jiry. — Dang- 
v a n - L i e m. (1959). Embryogenie des buxacees development de l’embryon le Buxus 
sempervirens L. Compt. Rend. Acad. Sci. Paris, 248, 12.— Jonsson B. (1879—1880). 
Om embryosackens utveckling hos Angiospermema. Lunds Univ. Arskr., 16, 4. — Mau¬ 
ri t z o n J. (1935). Kritik von J. Wiger’s Abhandlung «Embryological studies on the fa¬ 
milies Buxaceae , Meliaceae, Simarubaceae and Burseraceae», Bot. Not. (Lund), 490. — 
Puri G. S. (1948). The genus Buxus in pleistocene of Kashmir. Indian forester, 74, 
10. — Samuelsson G. (1913). Studien iiber die Entwicklungeschichte einiger Bi- 
comestypen. Ein zur Kenntnis der systematischen Stellung der Diapensiaceae und Empetra - 
ceae, Svensk Bot. Tidskr., 7. — Wegmiiller S. (1965). Der Nachweis des fossilen 
Pollens von Buxus sempervirens L. Ber. Schweiz. Bot. Ges., 75. — W i g e r J. (1930). 
Ein neuer Fall von autonomer Nucellar polyembryonie. Bot. Not. (Lund), 5. — W i- 
ge r J. (1935). Embryological studies on the families Buxaceae, Meliaceae , Simaruba¬ 
ceae and Burseraceae. Lund. — Wige r J. (1936). Reply to remarks on my paper on Bu¬ 
xaceae, Meliaceae etc. Bot. Not. (Lund), 6 . — W i s ley B. O. M. (1930). Notes on Sar¬ 
cococca, Garden Chron., 87. 

EoTaHHuecKHH HHCTHTyT nojiyueHO 1 VII 1980. 

hm. B. JI. KoMapoBa AH GGGP, 

JleHHHrpafl. 


SUMMARY 

The investigated Buxus sempervirens L., B, colchica Pojark., B, balearica Lam., Noto- 
buxus acuminata Hutch, are closely related embryologically. Mature pollen grains are 
2-celled. The ovule is crassinucellate, campylotropous with two integuments. The embryo 
sac is the of Polygonum-type, the deviations in its development are possible. The embryo 
and the endosperm are formed after fecundation, but the development of the parthenocar- 
pic seeds is also possible in Buxus, The comparison of the generative structures in Buxus 
and Notobuxus which have amphimixis with the obligate apomictic species of the genus 
Sarcococca is carried out. 


5 EoTamiHecKHft wypHaji, Ns 8, 1981 r. 



TOM 66 EOTAHHEECKHR 7KVPEAJI 1981 , M 8 


YflK 576.744 : 581.84/85 


B. P. Bacmibes, H. H. TojibiijOBa, C. O. Kojioahjkhbih 

HEKOTOPBIE 3 AK 0 H 0 MEPH 0 CTH CTPOEHHfl 
rOAHHHOrO BErETATHBHOrO IIOEErA 
EIRIODENDR ON TULIPIFERA (MA GNOEIA CEAE). 
CBH 3 E MEJKAY AHATOMHHECKHMH IIPH 3 HAKAMH METAMEPOB 
3 AK 0 HHHBHIEr 0 POCT nOBErA 

B. R. VASSILIEV, N. T. GOLTSOVA, S. TH. KOLODYAZHNY. SOME 
REGULARITIES STRUCTURE OF THE ANNUAL VEGETATIVE SHOOT OF LIRIODENDRON 
TULIPIFERA ( MAGNOLIACEAE ). CORRELATION OF THE ANATOMICAL CHARACTERS- 
OF METAMERS OF THE FORMED SHOOT 

HccjieflOBaHH Koppejinipra MeHc^y 60 npn3HaKaMH BHyrpeHHero cTpoeHHH jincTa ro^HH- 
Horo no6era Liriodendron tulipifera. IIoKa3aHO, hto cpeffHHH ypoBem> CBH3H MeHCffy aHaTO- 
MHHeCKHMH IipH 3 HaKaMH B 1.5 pa3a HHHCe, HeM Me^Kffy MOp^OJIOrHHeCKHMH. IIpHMeHeHHe 
$aKTopHoro aHajiH3a ho3bojih.iio crpyrnrapoBaTb npH3HaKH b njienffH h onncaTt ochob- 
Hue 3aK0H0MepH0CTH H3MeHeHHH JincTa Ha roffHHHOM no6ere. IIojiyHeHHtie pe3yjibTaTH 
o6cyHCffaioTCH h conocTaBJinioTCH c Teopnen ijHKJiHHecKoro CTapeHHH h omojiohcghhh 
H. n. KpeHKe H 3 aKOHOMepHOCTHMH, BBIHBJI6HHHMH B. P. 3ajieHCKHM. BHffeJieHHe HeCKOJIb- 
khx rpynn npn3HaKOB, pasjiHHaiomHxcH xapaKTepoM hsmbhbhhh b npe^ejiax roflHHHoro no- 
Gera, cBH,n;eTejibCTByeT o MHoroo6pa3HOM np ohbjichhh B03pacTHBix coctohhhh 3Toro cjiohc- 
Horo OpraHa H 0 HaJIHHHH, HO-BHflHMOMy, HeCKOJIBKHX (J)aKTOpOB, OffHOBpeMeHHO CKa3HBaiO- 
ib;hxch Ha ero <£opMHpoBaHHH. 


r o^h^hhh no 6 er HBJineTCH ochobhoh CTpyKTypHon OflHHHijeH Ha^eMHOH 
nacTn MHoroJieTHero pacTeHnn. 3aJio>KeHHe, (JopMnpoBaHne h CTpoeHne 60 - 
kobhx opraHOB roAHTOoro no6era CBH3aHH c ypoBHeM (JnJioreHeTHHecKora 
pa3BHTHH BH^a, ero CHCTeMaTnnecKHM noJio^KeHneM, aKOJiornnecKHM thhom, 
a TaiOKe C yCJIOBHHMH MeCTOOSnTaHHH H HHflHBHflyaJIBHBIMH OCo6eHHOCTHMH 
paCTeHHH. BblHBJieHHe OCHOBHLIX 3aKOHOMepHOCTen H3MeHeHHH JlHCTbeB 
b npe^ejiax roflHHHoro no6era npe^cTaBJineT, TaKHM o6pa30M, HHTepec He 
TOJIBKO flJIH CpaBHHTeJIBHOH H 3KOJIOrHHeCKOH MOp(|)OJIOrHH, HO TaiOKe flJIH 
HHTpoAyKn;HH h pacTeHneBO,n;cTBa. 

B Hamnx npe^BiAymiHX paGoTax Ha MO^ejiBHBix to^hhhbix no6erax tiojib- 
naHHoro ,n;epeBa Liriodendron tulipifera L. mbi H3yHHJin CTeneHB h3M6hhhbocth 
npn3HaKOB jincTa (BacHJiBeB, TojiBi^oBa, 1979), xapaKTep H3MeHeHn h CTpoe- 
hhh MeTaMepa no no6ery (BacnJibeB, TojiBi^oBa, 1980) h B3anMOCBH3H Me>KAy 
npn3HaKaMH Mop^ojiornnecKoro CTpoeHnn JincTa (BacnJibeB, TojiBi^OBa h ^;p., 
1980). B HacTOHm;eH paGoTe nccjie,n;yeTCH CTpyKTypa B3anMOCBH3en aHaTOMn- 
necKHX npn3HaKOB MeTaMepa c<$opMHpoBaHHoro BereTaTHBHoro ro^nnHora 
no6era TioJibnamioro ^epeBa. Mbi nccjieflOBajin CTpyKTypy CBH3en Ha KajKAOM 
H3 MO^eJIBHBIX HoGerOB B OTfleJIBHOCTH. E[pH TaKOM HOflXOfle oSbeM BBl6opKH 
ecTecTBeHHBiM o6pa30M orpaHHHHBaeTCH hhcjiom MeTaMepoB Ha H3ynaeMOM 
no6ere. Bonpoc o CTaTHCTnnecKOn flocTOBepHocTn pe 3 yjiBTaTOB b camion cnTya- 
h;hh He B03HHKaeT, Tan Kan b OTHomeHnn H3ynaeMoro no6era 3 th pe3yjiBTaTBi 
nojiyneHBi no Been reHepaJiBHon coBOKynHocTH. B Ha,n;e>KH0CTH pacnpocTpa- 
HeHHH bbibo^ob Ha MH 0 >KecTB 0 noGeroB mbi ySe^HJincB nyTeM conocTaBjieHnn: 
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€TpyKTypLI CBH3en npn3HaK0B H 3aK0H0MepH0CTH H3MeHeHHH JIHCTa y HeCKOJIb- 
khx MOflejiLHLix noSeroB. 

MaTepnaji co6paH h 3a$HKcnpoBaH b niojie 1975—1978 rr. b 6OTaHnnecKHX 
ca^ax AflJiepa h BaTyMH. H3yneHo aHaTOMnnecKoe CTpoeHne 3aKOHHHBmHX pocT 
thhhhhhx roAHTOLix no6eroB c ^epeBbeB, HaxoAHm;HXCH b reHepaTHBHon 
$a3e pa3BHTHH. AHaTOMH^ecKne npenapaTLi H3roTOBjieHbi h H3MepeHH mhoto- 
Kparao flJin Ka>K,n;oro JiHCTa c HcnojiL30BaHneM o6m;enpHHHTHX mctoahk. 
B Ta6ji. 1 npnBe^eHLi flamme o CTpoeHnn o,n;Horo H3 thhhhlix MO^eJibHLix no- 
6eroB, HMeioiD;ero 9 JIHCTbeB. Cnjia B3aHMOCBH3en Me>KAy npn3HaKaMH H3Me- 
pnJiacb c noMOm;bH) Koa^n^e.HTa KoppejinijHH BpaBa—nnpcoHa. noJiyneH- 
Han nojraan KoppejiHHjHOHHan MaTpnija b HacTonm;eH pa6oTe He hphbo^htch 
H3-3a 3HaHHTejibHoro oSbeMa MaTpnijbi. B xo^e nccjie^OBaHHH 6bijia BHHHCJieHa 
MaTpHDja (JaKTOpHblX Harpy30K, HTO flaJIO B03M0>KH0CTb H3yHHTb $aKTopHyio 
CTpyKTypy h crpynnnpoBaTL npn3HaKH b njienflH. nocjie 3Toro jjjih Ka>KAoro 
JiHCTa 6lIJIH BLIHHCJieHLI 3HaneHHH (JaKTOpOB, H03B0JlHBniHe HarJIH^HO npe^;- 
CTaBHTb xoji; H3MeHeHHH CTpoeHnn JincTbeB Ha roflHHHOM no6ere. 

Cpe^HHH apn$MeTHHecKaH BejiHHHHa MOflyjien K03$$Hii;HeHT0B napHon 
KoppejiHn;HH npH3HaKOB aHaTOMnnecKoro CTpoeHnn JiHCTa HH3Kan (|r 1=0.368). 
HH^HKaTopoM Ha6opa npn3HaKOB BHyTpeHHero CTpoeHnn MeTaMepa hbjih- 
eTCH OTHocHTejibHan njionjaflb npoBOftnnjeH TKaHH Ha nonepenHOM cpe3e 
nepenraa (|r | =0.506). 9tot npn3HaK HeceT SoJibniHH, He m jiioSoh apyron H3 
HCCJieji;oBaHHoro Ha6opa, oSbeM HH<|)opMaii;HH o MeTaMepe b n;ejiOM. BjiH3Kne 
k HH^HKaTopy 3HaneHHH |r | HMeioT njionjaflH npoBOflnnjeH TKaHH h Bcero no- 
nepenHoro ceneHnn Me>KAoy3JiHH. HanoMHHM, hto nocjie^HHH npn3HaK bh- 
CTynaji b KanecTBe HH^nKaTopa MaTpnijbi napHHX KoppejinijHH norta3aTejieH 
Mop^oJiornHecKoro CTpoeHnn MeTaMepa. no-BH^HMOMy, BejiHHHHa othx npn- 
3HaKOB CBn3aHa c $yHKn;HOHHpoBaHHeM KOHyca HapacTaHnn no6era h pa3- 
BHTHeM JIHCTbeB. 

PaccMOTpnM $aKTopHyio CTpyKTypy (KoppejinijHOHHbie njien^H) npn3Ha- 
kob aHaTOMHnecKoro CTpoeHnn JincTbeB MO^ejibHoro no6era Tiojibnamioro 
^epeBa (Ta6ji. 2). Ha ,ii;ojiio nepBoro $aKTopa F x npnxoAHTcn 34% ot o6m;eH 
H3MeHHHBOCTH. MaKCHMaJIbHyiO KOppejIHIJHIO C HHM HMeiOT 26 HpH3HaKOB 
JiHCTa h CTeSjin. Mli npoaHajin3HpoBajiH CHJiy h HanpaBjieHne cbh3h njieHOB 
9T0H HJien^H H HOHHTaJIHCb BHHCHHTb, KaK OHH BHpa>KeHH y B3pOCJIHX 
JincTbeB pa3Horo pa3Mepa. npn 3tom OKa3aJiocb, hto KpynHHe jihctbh ro,n;HH- 
Horo no6era L . tulipifera b npoTHBonoJio>KHocTb mcjikhm OTJinnaiOTcn yflJin- 
HeHHOCTbK) H 66jIbHIHM HHCJIOM aHTHKJIHHaJIbHHX fleJieHHH KJieTOK HaJIHCaflHOH 
TKaHH; BbICOKHM yCTbHHHHM HHfleKCOM; 60Jiee H3BHJIHCTHMH CTeHKaMH 3HH- 
^epMaJibHHX KJieTOK; Sojibhihm hhcjiom hpobo,ii;hid;hx nynKOB h 3HanHTejibHbiM 
oSbeMOM napeHXHMbi b nepemKe; tohkhm h ^jihhhbim Me>KAoy3JiHeM. YBejin- 
neHHbie hhcjio h y^ejibHan HOBepxHOCTb KJieTOK njiacTHHKH (3a cneT cHH>KeHHn 
hx o6beMa h yBejinneHnn h3bhjihctocth ctchok), ho BH^HMOMy, yKa3HBaiOT 
Ha B03M0>KH0CTb 6oJiee aKTHBHHX npou;eccoB o6MeHa Bem;ecTB y KpynHbix 
JIHCTbeB HO CpaBHeHHIO C MeJIKHMH. 

Co BTopbiM $aKTopoM F 2 , cyMMapHan Ancnepcnn KOToporo cocTaBJineT 
18.5% , CBn3aHbi 15 npn3HaKOB, cpe^H hhx — pa3Mepbi h hhcjio ^ejieHHH KJie- 
TOK HOKpOBHHX TKBHeH HJiaCTHHKH JiHCTa, $OpMa KJieTOK HHJKHeH 3HH^epMbI, 
TOJim;HHa JiHCTa h rycTOTa ero >KHJiKOBaHnn. Tojictbih jihct b oTJinnne ot toh- 
Koro xapaKTepn3yeTcn HerycTbiM >KHJiKOBaHneM, ynJiom;eHHbiMH (oraocHTejibHo 
pe^KO Aejinm;HMHCn) KJieTKaMH annflepMbi, npne Bbipa>KeHHOH AH$$epeHH;H- 
PObkoh TKaHen JiHCTa (ycnJieHbi pa3JiHHHn b CTpoeHnn annAepMbi h Me30$HJiJia), 
MHOrOHHCJieHHHMH XJIOpOHJiaCTaMH naJIHCa^HblX KJieTOK. 

njien^a TpeTbero $aKTopa F 3 coctoht h3 10 npn 3 HaKOB (cyMMapHan H 3 MeH- 
HHBocTb 16.8%) h BKJiionaeT K03(|)(|)Hi];HeHT naJiHca^HocTH, pa3Mep kjictok 
M e30(|)HJiJia JiHCTa h CTeneHb pa3BHTnn nepBHHHbix TKaHen nepemKa. JIhctbh 
T ioJibnaHHoro ^epeBa c bbicokhm K 03 (|)(|)Hi];HeHT 0 M najinca^HocTH h KpynHo- 
KJieTOHHblM Me30(|)HJIJI0M HMeiOT TOJICTBIH HepemOK C xopomo pa3BHTOH 
MeXaHHHeCKOH TKaHbK), SoJIbHIHM HHCJIOM pn^OB KJieTOK KaM6HH H CHHJKeHHbIM 
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TAEJIHIJA 1 

AHaTOMHraecKoe CTpoeHne jracTteB c$opMHpoBaHHoro BereTaTHBHoro no6era Liriodendron tulipifera 
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TAEJIHLJA 2 

OaKTopHwe Harpy3KH aHaTOMuqecKnx npn3HaKOB jracTa 
c^opMHpoBaHHoro BereTaraBHoro rofluqHoro no6era Liriodendron tulipifera 
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—168 
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508 
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—143 
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—199 
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—114 

—155 
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npHMenaHHe. F t —F s — nepBbift—naTbift $aKTopbi. Hynb h Toqna nepeA aschthahhivih pa 3 - 
pflAaMH,Koa^HAHeaia KoppejiHAHH c <J>aKTopaMn onymeHbi. >Khphbim uiph$tom BbiAeneHbi ko 3 $$hah- 
6 htbi npHSHanoB, onpeAenniomHX <£aKTop. 


OTHocHTejibHBiM oObeMOM btophtooh KCHJieMLi b npoBO^Hin;HX nyqKax. y JIH- 

CTbeB >Ke C HH3KHM K03$(|>HIi;HeHT0M HaJIHCa^HOCTH H MeJIKOKJieTOTOLIM Me30- 
<£hjijiom BHinenepe^HCJieHHHe npn3HaKH qepenraa He BLipa^eHH. 

C HeTBepTBIM (JaKTOpOM F± flOCTaTOqHO npOHHO CBH3aHBI OTHOmeHHe HJIO- 
ma^en npoeKijHH KJieTOK BepxHea h HH^KHen ann^epMBi, BBicoTa annuepMajiB- 
hhx KJieTOK, hhcjio ^ejieHHH KJieTOK ryOqaTOH TKaHH, ^naMeTp MexaHHHe- 
ckhx bojiokoh h njioma^b $jio3mbi Ha nonepeqHOM ceneHHH nyqKa qepemKa, ot- 
HOCHTeJIbHBIH C)6beM KOpH BCTeSjie. yBeJlHHeHHBIHoSbeM HOKpOBHHX TKaHefi 
(rJiaBHBiM o6pa30M 3a cqeT BepxHen annflepMBi), $jio3mh qepenraa h kopbi 
CTeSjiH coneTaeTCH y jihctbcb L. tulipifera c orpaHnqeHHBiM hhcjiom ,n;ejieHHH 
KJieTOK rySnaTon TKaHH h y3KHMH MexaHnqecKHMH BOJioKHaMH qepenraa. 

C hhtbim (JaKTopoM F b HanSojiee npoqHo CBH3aHa BejinqnHa xjioponjia- 
CTOB KJieTOK naJlHCa^HOH TKaHH. y JIHCTa C KOpOTKHMH HaJlHCaflHBIMH KJieT- 
KaMH, HMeiomHMH KpynHBie xjioponjiacTBi, yBejinqeH a6coJiiOTHBiH o6beM 
KCHJieMBi b nyqKe qepemKa h oTHocHTejiBHBiH oSbeM kopbi b Mera,n;oy3JiHH. 
HanporaB, yMeHbmeHHBiH o6beM kohjicmh b qepemKe h koph b Me>KAoy3JiH0 
xapaKTepeH ^jih jincTbeB c ajihhhbimh naJinca^HBiMH KJieTKaMH h mbjikhmh 
xJioponjiacTaMH. F 5 BKJiioqaeT aKOJiornqecKHe npn3HaKH, ho HHTepnpeTa- 
h;hh ero 3aTpy^HeHa, TaK KaK oh co^epraHT Bcero 7% cyMMapHon flHcnepcnn 
H3yqeHHBix npn3HaKOB. 

TaKHM o6pa30M, HaM yuajiocB bbihbhtb nnTb ochobhbix njieHfl aHaTOMH- 
qecKHX npn3HaKOB. ConocTaBjieHne 3thx pe3yjiBTaTOB c nojiyqeHHBiMH HaMH 
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paHee npn H3yneHHH mop^ojiothh Toro >Ke caMoro MO^ejibHoro no6era (Ba- 
CHJibeB, TojibnjOBa h ^p., 1980) noKa3aJio, hto BHyTpeHHee CTpoeHne cjio>KHee 
BHemHero, h noaTOMy aHaTOMnnecKne npn3HaKH hbjihiotch 6ojiee HHTepecHHMH 

h Ba>KHHMH flJiH CHCTeMaTHKH h $HJioreHHH. HHTepnpeTaijHH HOflflaeTCH 6oJIb- 

mee hhcjio $aKTopoB, h Harpy3KH Me>KAy hhmh pacnpe^ejieHH 6ojiee paBHo- 
MepHo. 

IIpH3HaKH CTpoeHHH ILJiaCTHHKH JlHCTa flOBOJILHO IHHpOKO HpeflCTaBJieHLI 
bo Bcex KoppejiHii;HOHHHX njieH^ax — <$aKTopax, Tor^a Kan npn3HaKH ne- 
pemKa h Me>K,n;oy3JiHH bxo^ht b cocTaB MeHbmero nncjia (JaKTopoB. TaKHM 
o6pa30M, xapaKTepncTHKa BHyTpemiero CTpoeHHH njiacraHKH JiHCTa cjio>k- 
Hee, a H3yHeHHHe npn3HaKH ee 6ojiee He3aBHCHMbi, neM y nepemKa. Em;e 6ojiee 
6e,n;HOH OKa3aJiacb xapaKTepncTHKa Me?K,n;oy3JiHH. Bo3mo>kho, hto 3TO cbh- 
3aHo c orpaHH^eHHHM hhcjiom $yHKu;HH, BHnojiHneMHX h nepeniKOM, h Me>K- 
Aoy3JineM. AHajiornHHyio, KapraHy mli HaSjuo^ajin npn aHajiH3e Mop^ojiorn- 
necKnx npn3HaKOB, o^HaKO cpe^HHH ypoBeHb cbh3h Me>KAy hhmh b 1.5 pa3a 
BLime, neM Memfly aHaTOMHHecKHMH npn3HaKaMH. 

E[jiacTHHKa, nepemoK h Me>KAoy3JiHe Ha no6ere h3M6hhiotch b ^ocTaTOHHOH 
CTeneHH He3aBHCHMO ,npyr ot Apyra. CjiaSbiMH OKa3ajincb flame Koppejimpra 
Memfly TKaHHMH B KamflOM H3 3THX OpraHOB. IIpHMepOM TOMy CJiy>KaT (|)JI03Ma, 
KCHJieMa h MexaHHHecKan raaHb nyHKOB nepenraa, npn3HaKH kotoplix nonaJin 
b pa3HLie KoppejiHii;HOHHLie njienflbi. B jihctoboh njiacTHHKe othochtojilho 
He3a bhchm o flpyr ot flpyra h3M6hhiotch BepxHHH h hhjkhhh anHflepMbi, nonpoB- 
Han TKam h Me30<|)HJiji, najracaflHaH h rySnaTan napeHXHMH (cm. b Ta6ji. 2 
npH3HaKH.* HHCJIO KJieTOHHLIX flejieHHH, pa3MepLI H $0pMy KJieTOK COOTBeTCTByiO- 
nijHX TKaHen, KOTopLie pacnpeflejinjincb no pa. 3 HLiM $aKTopaM). XapaKTepn- 
CTHKH TKaHH H COCTaBJIHK)m;HX ee KJieTOK TO>Ke BO MHOrOM He CBH3aHLI. TaK, 
CTeneHb pa3BHTHH najincaflHOH TKaHn cjia6o KoppejinpyeT c pa3MepaMH h 
$opmoh najiHca^HLix KJieTOK. JJame npoflOJibHbie h nonepeHHLie pa3Mepbi KJieTKH 
MOryT HMeTb HH3KHH ypOBeHL CBH3H — BLICOTa KJieTOK He CBH3aHa C BeJIHHHHOH 
hx npoeKiptn b hjiockocth JincTa. OTCiofla cjieflyeT, hto npn onncaHHH JincTa He- 
o6xoahmo yHHTHBaTb Becb KOMnjieKC npHBe^eHHLix BLime HOKa3aTejien. 

Cjieflyn npHHflnnaM, H3JiojKemn>iM HaMH paHee (BacnJibeB, rojim;t)Ba 
h flp., 1980; BacHJiLeB, /JapneB h flp., 1980), mli npoH3Bejin ot6op noKa3aTe- 
Jien h npe^noJiaraeM ajih flajiLHenmeH paSoTbi HcnojiL30BaTb 22 npn3HaKa 
BHyTpeHHero CTpoeHHH JincTa TiojiLnaHHoro flepeBa (b Ta6ji. 1 ohh OTMeneHH 
3Be3AOHKOH). E[pH 3TOM MLI CTapaJIHCb y6paTL H36HTOHHyiO MOIflHOCTb He- 
kotoplix njienfl, OT^aBan npeflnoHTeHne npn3HaKaM — HHflHKaTopaM njieaA, 
a TaK>Ke yHHTLiBaJin CTeneHL H3MeHHHBOCTH h SnojiorHHecKHH cmlicji ocTaB- 
JineMLix HOKa3aTejien. 

PaccMOTpnM H3MeHeHne 3HaneHHH $aKTopoB y jihctlcb MO,n;ejibHoro ro^HH- 
Horo no6era (cm. pncyHOK). 3HaneHHH F ± mohotohho B03pacTai0T c yBejrane- 
HneM nopH^KOBoro HOMepa JincTa Ha no6ere: jihct CTaHOBHTCH KpynHee, yBe- 
JIHHHBaiOTCH HHCJIO aHTHKJIHHaJILHLIX flejieHHH H y^JlHHeHHOCTL KJieTOK HaJIH- 
CaflHOH TKaHH, yCTLHHHLlH HH^eKC, H3BHJIHCTOCTL CTeHOK KJieTOK BepXHeH 3nH- 
^epMLi, hhcjio nyHKOB h o6beM napeHXHMLi b nepemKe JincTa. 

H3MeHeHHe 3HaneHHH F 2 mojkct paccMaTpnBaTLCH b BH^e flByx onepe^HLix 
MOHOTOHHO ySblBaiOlHiHX KpHBLIX. 3 tO H03B0JIH6T BLI^ejIHTL ^Be HBCTH y MO- 
^ejibHoro ro^HHHoro no6era. Ot 1-ro k 5-My JiHCTy, BLipocmnx H3 3HMyio- 
m;eH hohkh, h ot 6-ro k 9-My, c$opMHpoBaHHLix b npou;ecce otkplitoto pocTa, 
Ha6jiioAaiOTCH aHaJiornHHLie H3MeHeHH h — cHHJKeHne CTeneHH ^H(|)(|)epeH- 
n;HpoBKH TKaHen JincTa. JIhct CTaHOBHTCH TOHLme, a ?KHJiKOBaHHe rym;e, bo3- 
pacTaeT hhcjio ^ejieHHH KJieTOK annAepMLi h yMeHbmaeTCH hx pa 3 Mep, TaK >Ke 
yMeHbmaiOTCH hhcjio xjioponjiacTOB b najiHca^HOH TKaHH h pa3HHii;a b CTpoe¬ 
HHH KJieTOK anH^epMLi h Me30(|)HJiJia. nocjie^Hne jihctlh kb>kaoh nacra toahh- 
Horo no6era TiojiLnaHHoro ^epeBa HMeiOT, TaKHM o6pa30M, 6oJibmee cxo^ctbo, 
neM nepBbie, c jihctlhmh ^epeBbeB ^ojK^eBoro TponnHecKoro Jieca, nccjie^o- 
BaHHLiMH K. GHAn6e h B. P. BacnJibeBbiM (1977). V hhx npne hpohbjihiotch, 
KaK mh CHHTaeM, aHn;ecTpajibHLie nepTbi CTpoeHHH. 3to hohhtho, TaK KaK Ha- 
JiHHne cnen;HajiH3HpoBaHHLix, BHAOH3MeHeHHbix 3JieMeHTOB b Hanajie jihctoboh 
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H3MeHeHHe 3H£lH6Hnn (J)aKTOpOB B 3aBHCHMOCTH OT HOJIOHCeHHH JIHCTa Ha C(j)OpMHpOBaHHOM 
BereTaTHBHOM roffHHHOM no6ere Liriodendron tulipifera. 

JJo ocu adci^uec — nopHAKOBbift HOMep JiHCTa, CAHTan ot ocHOBaHHH no6era; no ocu opdunam — 3HaqeHHe 
$aKTopa; F t — F 5 — nepBbift—nHTbift (JaKTopw cooTBeTCTBemio. 


cepnn roflHHHoro no6era MHoroJieraHX pacTeHHH nrnpoKO pacnpocTpaHeHo, 
npnMepoM TOMy cjiy>KaT nemyn h KaTa$HJiJiH. 

Xo^; H3MeHeHHH npn3HaKOB F 3 npe^CTaBJieH o^HOBepmnHHOH kphboh bo3- 
pacTHLix H3MeHeHHH, onncaHHOH H. n. KpeHKe(1940) h HMeiomjen bocxo^h- 
myio h HHCxoflHmyio BeTBH. B nepBon nacTH no6era bhjiotl 5-ro JincTa 
Ha6jiH>AaeTCH yBejinneHne najiHca^HocTH, KpynHOKJieTOHHOCTH Me30<|)HJiJia h 
CTeneHH pa3BHTHH nepBHHHLix TKaHen b nepenrae, Tor^a KaK c 6-ro JincTa — 
cHH^KeHne 3 thx HOKa3aTejieH. 

E[pH3HaKH, onpe^ejiHiomne F 4 , OTJinnaiOTCH AByMH nepno^aMH rjHKJinnecKHX 
H 3 MeHeHHH Ha roflnraoM no6ere. B npe^ejiax Ka>K,n;oH nac th no6era CHanajia 
yMeHLmaeTCH o6T>eM hokpobhlix TKaHen, $jio3mli nepenma h KopH CTeSjin, 
ho B03pacTai0T hhcjio ^ejieHHH KJieTOK ryfrraTOn TKaHn h flnaMeTp MexaHH- 
necKHX bojiokoh nepenraa, a 3aTeM HaSjuo^aiOTCH TeH^eHijHH k oSparaoMy. 

H3MeHeHne F b hocht Heonpe,n;ejieHHi>iH xapaKTep. 

3aKOHOMepHOCTb HOBe^eHHH OCHOBHLIX HHTepnpeTHpyeMLIX (JaKTOpOB 
y onepe^HLix jmcTLeB MO^ejiLHoro ro^HHHoro no6era L. tulipifera no^TBep- 
>KAaeT HajiHHne Bi>me ji eHHLix hbmh paHee Ha ocHOBe H3yneHHH Mop^oJiornH 
JincTa (BacHJibeB, rojibijoBa, 1980; BacnJibeB, rojimpBa h ,o;p., 1980) flByx 
nacTen no6era, CBH3aHHLix c flByMH nepno^aMH pocTa b npon;ecce ero <$opMH- 
poBaHHH. rpaHHii;a Me>KAy hhmh npoxo^HT Me>K;n;y 5 -m h 6-m jihctbhmh. H3Me- 
HeHne noKa3aTejieH, bxo,hhih;hx b cocTaB F ± , F 2 , F 4 , HMeeT cxo,hhhh xapaKTep 
y onepe^HLix jiHCTbeB b npe^ejiax nepBon h BTopon nacTen ro,n;HHHoro no6era. 
3 th nacTH OTjranaiOTCH HanpaBJieHneM H3MeHeHHH npn3HaKOB, onpe,n;ejiHK)iD;HX 
F 3 , H 3 HaHeHHHMH y HX JIHCTLeB HpH3HaKOB F ± . 

y JIHCTLeB KaHCflOH H3 OpTOCTHX (1-H H 6-H JIHCT, 2-H H 7-H, 3-H H 8-H, 
4-h h 9-h) HaSjiioAaiOTCH cxo^Hne no BejiHHHHe h 3HaKy npnpocTH 3HaneHHH 
F x . H3MeHeHHe F 3 b jihctoboh cepnn 1— 3— 5—6—8 aHaJiornnHo TOMy, hto 
H aSjuo^aeTCH y JincTLeB 2-ro, 4-ro, 7-ro, 9-ro. Tanan 3aKOHOMepHocTb mojkct 

6lITB CBH3aHa CO CJIO>KHLIM pHTMOM 3aJIO>KeHHH JIHCTOBHX 3anaTKOB B TOHKe 
pocTa hjih c ocoSeHHocTHMn reoMeTpnn no6era — ero SnJiaTepajibHocTbio. 
Cxo^ctbo hjih pasJinnne JincTLeB roflnHHoro no6era 3aBncnT b 3HaHHTejibHon 
CTeneHn ot xapaKTepa kohtbktob Me>KAy hx hpobo^hid;hmh CHCTeMaMH, 
t. e. onpe^ejineTCH CTpoeHneM y3Jia h xo^om nynKOB jihctoboto cjie^a. Ta- 
KHM o6pa30M, HpHMeHeHHLIH HaMH (JaKTOpHLIH aHaJlH3 HO MeTOfly TJiaBHLIX KOM- 
HOHeHT H03B0JIHJI Ha OCHOBe CTpyKTypLI BCeX HCCJie^OBaHHLIX CBH3eH C$OpMH- 
poBaTb orpaHHneHHHH Ha6op hoblix npn3HaKOB ($aKTopoB), KOTopne ^ocTa- 
TOHHO HOJIHO XapaKTepH3yiOT OCHOBHHe CBOHCTBa H3yneHHOH CHCTeMH (no- 
6era). H3MeHeHne arax HOKa3aTejieH b npe^ejiax ro^HHHoro no6era HMeeT 
neTKO blip a>KeHHyK) 3aK0H0MepH0CTb. 
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B. P. 3ajieHCKHH (1904) o^hhm h3 nepBLix nccjie^oBaji ocoSemiocTH aHa- 
TOMH^ecKoro CTpoeHHH JincTLeB b npe,n;ejiax o,o;Horo pacTeHHH. Oh otmcthji 
bo3 pacTaHne KcepoMop<|)HocTH. y JincTLeB 6ojiee blicokhx npycoB. nojiyneH- 
HLie HaMH pe3yjibTaTLi npoTHBopenaT HeKOTopuM BLiBOflaM 3ajieHCKoro. H3Me- 
HeHne Ha toahhhom no6ere L: tulipifera pa3MepoB JincTa, nncjia, pa 3 MepoB 
h (JjopMLi KJieTOK Me30<|)HJiJia h ann^epMLi (cm. pncyHOK, F ± h F 2 ) He cjie^yeT, 
c Hamea tohkh 3peHHH, paccMaTpnBaTb KaK ycnJieHne KcepoMop<|)HocTH. 
Bo3mo>kho, 3to o6bHCHHeTca cnei];H(|)HKOH HCCJie^oBaHHoro HaMH oSbeKTa. 
KpoMe Toro, otmcthm, hto 3ajieHCKHH, H3ynaH jihctlh tojilko cpe,HHHHOH 
$OpMai];HH, He HMejI HOJIHOH KapTHHLI H3MeHeHHH JIHCTOBLIX OpraHOB rOflHH- 
Horo no6era h cnnTaji HOKa3aTejiHMH KcepoMop<|)HocTH npn3HaKH, KOTopue 
He Bcer^a hbjihiotch TaKOBHMH (HanpnMep, MejiKOKJieTOHHocTb h rycTOTa 
^khjikobhhhh) . Han6ojiee npneMJieMoe, Ha Ham B3rjiH^, oSbHCHeHne hphhhh 
H3MeHeHHH CTpoeHHH JincTa Ha pacTeHHH npefljiojKHJi KpeHKe (1940). Bee 

HBJieHHH B OpraHH3Me OH CBH3HBaJI C erO B03paCTHLIM COCTOHHneM. Oh CHHTaJI, 
hto CTapeHne npoTenaeT HenpepLiBHo, ho HepaBHOMepHo KaK b HHflHBHflyyMe 
b ijejiOM, TaK h b ero OT^ejibHLix nacTHX h npn3HaKax. Bo3pacraaH H3MeHHH- 
boctl npn 3 tom HMeeT 3aKOHOMepHoe Mop<|)o<|)H3HOJiorHHecKoe BLipajKeHne, 
xapaKTepH3yK)ni;eecH kphblimh c BoexoflHmeH h HHCxo^Hm;eH BeTBHMH hjih 
npOH3BO^HLIMH OT 3THX KpHBLIX. 06Hapy>KeHHLie HaMH 3aKOHOMepHOCTH H3- 
MeHeHHH aHaTOMHaecKHX npH3HaKOB Ha toahhhom no6ere L. tulipifera MoryT 
6litl HHTepnpeTnpoBaHLi c ho3hh;hh Teopnn KpeHKe. 3th H3MeHeHHH hbjihiotch 
IJHKJIHHeCKHMH, HO pa3JIHHaiOTCH $OpMOH H HpOflOJIHOLTeJILHOCTLIO IJHKJia. 
npn BHHMaTeJILHOM paCCMOTpeHHH BHflHO, HTO B Ka>KAOM H3 HHX HaXO^HT BLI- 
pa>KeHne ocoSemiocTH CTpyKTypu (HaJinane optocthx, napacrax, reHera- 
necKOH cnnpaJiH, SnJiaTepaJiLHocTH), pnTMa h $a3 pa3BHTHH no6era. 

Tot $aKT, hto HaMH BLiHBjieH pn^; rpynn npn3HaKOB, pa3JiHHaiom;HXCH no 
xapaKTepy hx H3MeHeHHH b npe^ejiax ro^HHHoro no6era, CBH^eTejibCTByeT o- 
MHoroo6pa3HOM npoHBJieHHH B03pacTHLix coctohhhh 3Toro cjiojkhoto opraHa 
H 0 HaJIHHHH, HO-BH^HMOMy, HeCKOJILKHX BHyTpeHHHX H BHeiHHHX (JaKTOpOB, 
O^HOBpeMeHHO CKa3LIBaiOlHiHXCH Ha ero $OpMHpOBaHHH. B 3aBHCHMOCTH OT 
CHCTeMaTHHeCKOrO HOJIOJKeHHH H ?KH3HeHHOH $0pMLI pacTeHHH H OT Toro, Ka- 
Kyio rpynny npn3HaKOB mli paccMaTpnBaeM, npoHBjineTCH Ta hjih HHan CTopoHa 
Mop$oreHe3a. Tan, HCCJie^yn aHaTOMnnecKne npn3HaKH JincTLeB cpe^HHHOH 
(JopMaijHH y reHepaTHBHLix noSeroB TpaBHHHCTLix pacTeHHH c TepMHHaJiLHLiM 
con;BeTHeM, 3ajieHCKHH (1904) o6Hapy>KHJi yBejinneHne KcepoMop<|)HocTH 
JincTLeB ot ocHOBaHHH k BepxymKe no6era, a KpeHKe (1940) Ha ocHOBe H3yne- 
HHH MOp(|)OJIOrHH BereTaTHBHLIX noSerOB flpeBeCHLIX flByflOJILHLIX pacTeHHH C(|)Op- 
MyjinpoBaji cboio Teopnio ijHKJiHHecKoro CTapeHHH h OMOJio>KeHHH pacTeHHH. 

B 3aKJiioHeHHe otmcthm cjie,n;yioin;ee. Kan^LiH Koa<|)<|)Hii;HeHT KoppejinijHH 
b aHajiH3npyeMOH MaTpnije 6liji onpe^ejieH no 9 napaM Ha6jno,n;eHHH. ,I(octo- 
BepHLIMH flJIH TaKOH BLlSopKH HBJIHIOTCH K03(|)(|)Hn;HeHTLI \r | 0.665 (P 0 < 

< 0.05). Cpe^Hee >Ke 3HaneHHe Koa^nipteHTOB (|r| = 0.368) HH>Ke 3Toro 
nopora. OTCio^a cjie^yeT, hto npn pacnpocTpaHeHHH pe3yjiLTaTOB, nojiyneH- 
hlix ajih KOHKpeTHoro MO^ejibHoro no6era, Ha nonyjiHu;Hio no6eroB CTara- 
CTHHeCKH AOCTOBepHLIX K03(|)(|)HI];HeHTOB HMeeTCH HeMHoro. Ecjih 6li jihctlh 
ro^HHHoro no6era npe^CTaBjinjin co6oh cJiynanHyio BLiSopKy, to cbh3h Me>KAy 
npn3HaKaMH, HOKa3aBmnecH CTpaHHLiMH, mo>kho 6lijio 6li o6lhchhtl cjiynan- 
HOCTHMH BapLHpOBaHHH MaJIOH BLlSopKH. TO^HHHLIH Ho6er, O^HaKO, HBJIHeTCH 
coBceM He cjiynanHOH bli6opkoh, a BecLMa ,n;eTepMHHHpoBaHHOH CHCTeMOH. 
B CBH3H C 3THM MLI CHHTaeM, HTO Ha,Ii;e>KHOCTL BLIBO^OB ^OCTaTOHHO BLICOKa, 
OHa 3HaHHTeJILHO npeBOCXOflHT CTaTHCTHHeCKHe HOKa3aTejIH ^OCTOBepHOCTH. 

Mli conocTaBHJiH ^aHHLie o6pa6oTKH HecKOJiLKHX no6eroB, co6paHm>ix 
c ^epeBLeB pa3Horo B03pacTa h MecTOHaXojK^eHHH. HecMOTpn Ha HeKOTopLie 
HHflHBHflyaJiLHLie oco6eHHocTH, KoppejiHii;HOHHaH h $aKTopHan CTpyKTypa 
npn3HaKOB y hhx OKa3ajiacb BecLMa cxo^hoh h njieH^Li HMeiOT o6m;yK) ocHOBy. 
XapaKTep H3MeHeHHH CTpoeHHH hx jihctlcb o6Hapy>KHBaeT Te >Ke 3aKOHOMep- 
hocth, hto h y MO^ejiLHoro no6era. Bojiee ho,ii;po6hlih aHaJiH3 hx cxo,n;cTBa 

H pa3JlHHHH He HBJIHeTCH 3a^aneH ^aHHOH paSOTLI. 
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SUMMARY 

Correlations of leaf anatomical characters of the defined annual vegetative shoot 
in Liriodendron tulipifera were studied by the factor analysis method. Four factor 
pleiads were analysed and biologically interpreted. Correlation of anatomical chara¬ 
cters is 1.5 times less than that of morphological ones. The regularity of the change 
in the leaf structure was studied on the model shoot of L. tulipifera . The results 
obtained were compared with N. P. Krenke’s theory and V. R. Zalensky’s law. 
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OOPMHPOBAHHE CnOPOnOJIJIEHHHCOAEPaCAmHX CTPYKTYP 
B nbIJIbHHKAX JIHJIHH 


S. A. R E Z N I G K O V A, M. T. M. WILLEMSE. THE FORMATION OF 
SPOROPOLLENIN-CONTAINING STRUCTURES IN THE ANTHER OF LILIUM 

MeTO,n;aMH npocBe^HBaiomeH h cnamipyiomeH 3JieKTpoHHon MHKpocKonnn nccjieflOBaHo 
(jjopMHpoBaHHe Hapy^KHOH o6ojiohkh nHJU>ii;eBoro 3epHa — 3K3HHBI — h cnoponojmeHHH- 
coffepMKamnx CTpyKTyp TaneTyMa b nBiJiBHHKax jihjihh copTa Enchantment. IIoKa3aHO, hto 
cnoponojuieHHH iioctohhho ,n;o6aBJiHeTCH k Hapy>KHOH noBepxHocTH noflCTHJiaiomero cjioh 
3K3HHBI (H3K3HHe) B BHffe CryCTKOB $H6pHJIJIHpHOrO BeiljeCTBa, rjIo6yjI HJIH MeM6paHO- 
nofloGHBix jiaMejm. 3 tot npon;ecc hbjihgtch oji;hhm H3 MexaHH3MOB yBejinnemiH noBepx- 
HOCTH H3K3HHBI B CBH3H C pOCTOM o6'BeMa MHKpOCnopBI H nBIJIBIjeBOrO 3epHa. KjieTKH Tane¬ 
TyMa $opMHpyiOT op6nKyjiH, TaneTajiBHyio n nepnTaneTajiBHyio njieHKH, cocTaBJimomne 
KOMnjieKCHyio MeM6paHy, BHCTHjiaiomyio me3ffo nBiJiBHHKa ko BpeMeHH ijBeTeHHH. 

Ha ochobhbix 3Tanax <£opMnpoBaHHH cnoponojiJieHHHCo.nepjKamHx CTpyKTyp 3K3 hhh 
h TaneTyMa BBiHBJieH napajuieJiH3M, BBipancaromnncH b oflHOBpeMeHHOM noHBJieHnn y hex 
O ffHHaKOBHX $OpM OTJIOHCeHHH CHOponOJUieHEHa H B OflHHaKOBOH HHTeHCHBHOCTH 3T0T0 npo- 
n;ecca, hto yKa3HBaeT Ha h^ghthehoctb npeffmecTBeHHHKa n ycjioBnn ero nojiHMepH3an;HH. 


CnoponojuieHHH HBJineTCH ochobhlim KOMnoHeHTOM HapynttiOH o6ojioukh 
(3K3hhli) nbiJibijeBbix 3epeH BLicmnx pacTeHHH, a TaK>ne o6Hapy>KeH b cocTaBe 
oSoJioueK cnop nanopoTHHKOo6pa3Hbix, rpn6oB h BOflopocJien. 3 to Ha3BaHne 
othochtch k rpynne BenjecTB cjiojkhoh nojiHMepHon npnpoflbi, xapaKTepn- 

3yH)m;HXCH BbICOKOH yCTOHUHBOCTbK) K fleHCTBHIO <f)H3HUeCKHX H XHMHUeCKHX 
$aKTopoB, b tom uncjie k an;eTOJiH3y. 9th CBOHCTBa oSecnenHJin BLicoKyio co- 
xpaHHocTb oSoJioueK HbiJibijeBbix 3 epeH HCKonaeMLix pacTeHHH, uto ho3bo- 
jihjio nrapoKO HcnoJib30BaTb hx b ijejinx CHCTeMaraKH (Brooks, 1971). 

IIomhmo o6ojioukh HLiJibiteBLix 3 epeH, cnoponojuieHHH bxo^ht b cocTaB 
HeKOTopbix CTpyKTyp, $opMHpyeMLix KJieTKaMH TaneTyMa nbiJibHHKa — op- 
6nKyji, TaneTajibHOH h nepHTaneTajiLHon njieHOK. Op6HKyjra — rJio6yJinp- 
HLie CTpyKTypH pa3MepoM b HecKOJibKO MHKpoMeTpoB — hbjihiotch HanSojiee 
o6ih;hm npn3HaKOM nbiJibHHKOB, HMeiomiHX ceKpeTopHHH TaneTyM, h o6Hapy- 
>KeHbI y MHOrHX BHflOB paCTeHHH, OTHOCHIH;HXCH K pa3JIHUHbIM CHCTeMaTH- 

necKHM rpynnaM (Heslop-Harrison, 1963; Heslop-Harrison, Dickinson, 1969; 
Dickinson, Bell, 1972; Echlin, Godwin, 1968; Christensen et al., 1972; PoMa- 
hob, TpaSoBCKan, 1973). 

Pa3BHTne njieHOK, orpaHHUHBaioin;HX rHe3,n;o nbiJibHHKa, 6biJio onncaHo 
AJiH pacTeHHH, HMeioin;HX KaK aMeSonflHbiH, TaK h ceKpeTopHbin ranbi Tane¬ 
TyMa. CymecTByeT MHeHne, uto y pacTeHHH c aMeSoH^HbiM thhom TaneTyMa 
njieHKa $opMHpyeTcn Ha BHenraeH CTopoHe TaneTajibHbix KJieTOK, o6pam;eH- 
hoh k aHflOTeijHio, a y pacTeHHH c ceKpeTopHHM thhom TaneTyMa — Ha ero 
BHyTpeHHen, JioKyJinpHOH noBepxHocTH (Gupta, Nanda, 1972). BMecTe c TeM 
njieHKa, pacnojiaraioin;aHCH Ha BHenmeH CTopoHe TaneTajibHOH KjieTKH (nepn- 
TaneTajibHan MeM6paHa), 6biJia onncaHa y Pinus banksiana, HMeiomen ceKpe- 
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TopHHH TaneTyM (Dickinson, 1970). OftHOBpeMeHHoe npncyTCTBne HapynaiOH 
h BHyTpeHHen njieHOK, OKpy>Kaioin;HX TaneTaJibHyio KJieTKy co Bcex CTopoH, 
onncaHo y npeflCTaBHTejien ceMencTB Gramineae (Banerjee, 1967; Oropo^Hn- 
KOBa, 1976) h Solanaceae (Oropo^HHKOBa, 1976). 

Bonpoc o $yHKn;HOHajibHOH pojra cnoponojiJieHHHCOflep>Kain;HX cTpyKTyp, 
$opMHpyeMLix TaneTyM om, flo HacTOHii^ero BpeMeHn He pemeH. Han6ojiee 
pacnpoCTpaHeHHHM HBJineTCH MHeHne, uto TaneTaJibHan njieHKa $opMnpyeT 
MemOK, B KOTOpOM KyJIbTHBHpyiOTCH MHKpOCnopLI. IIpH 3TOM y BHflOB C aMe- 
6 ohahhm TaneTyMOM b 3tot MemoK 3aKJiioueHi,i nmibijeBLie 3epHa BMecTe c Ta- 
neTyMOM. IIpe^nojiaraeTCH, uto oh HBJineTCH HenpoHHijaeMLiM h cjiy>KHT ^jih 
npeflOTBpanjeHHH noTepb nnTaTejibHLix BenjecTB, Heo6xo,n;HMHX ^jih pa3BH- 

thh HHJiBi^eBHX 3 epeH (Heslop-Harrison, 1969). 

Blijio noKa3aHo, hto BHyTpeHHHH TaneTajiLHan njieHKa cjiy>KHT ^jih npn- 
KpenjieHHH opSnKyji (Banerjee, 1967). Pojib me caMnx opSnKyji TaK>ne He cob- 
CeM HCHa. BOJIBHIHHCTBO aBTOpOB npnHHMaiOT TOHKy 3peHHH, BLICKa3aHHyiO 

J. Heslop-Harrison (1969), hto opSnKyjiBi $opMnpyiOT HecMaunBaeMyio no- 
BepxHocTb h cnoco6cTByH)T JierKOMy OT^ejieHnio nmiBijeBBix 3epeH ot BHyTpeH- 
Hen noBepxHocTH HHJibHHKOB npn C03peBaHHH. JJpyrne nccjie^oBaTejin 
(Dickinson, Bell, 1972) He npmiHCBiBaioT opSnKyjiaM HnnaKOH (JyHKijHH, 
cwran nx ho6ohhhm npoflyKTOM pa3BHTHH nepnTaneTajibHOH MeMSpami. 
H. PoMaHOB h C. P. TpaSoBCKan (1973) noKa3aJin, hto y HCCJie,n;oBaHHBix 
hmh bh,o;ob 3JiaKOB op6HKyjm cjiy>KaT ^jih npnKpenjieHHH nBiJiBijeBBix 3epeH 
K CTeHKe HLIJIbHHKa. BLICKa3LIBaJlHCL COo6pa>KeHHH 0 TOM, HTO OpSnKyJILI 
hbjihiotch BpeMeHHLiM ,n;eno cnoponoJiJieHHHa, ynacTByioniiero b nocTpoeHnn 
3K3hhh HHJiLijeBHX 3epeH (MnJineBa, 1966; Banerjee, Barghoorn, 1971). 

^JIH HOHHMaHHH 0 C 06 eHH 0 CTeH $OpMHpOBaHHH ft (JyHKlJHH CHOpOHOJIJie- 
HHHCo^;ep>Kani;HX CTpyKTyp b nmiLHHKax blichihx pacTeHnn Heo6xo,n;HMO H3y- 
uhtb Henocpe^CTBeHHLix npe^mecTBeHHHKOB cnoponoJiJieHHHa h MexaHH3MH 
hx nojiHMepH3an;HH. npoBe^eHHLie ^o HacTOHn^ero BpeMeHn nccjie^oBaHHH 
xnMnnecKoro cocTaBa n nyTen 6nocnHTe3a cnoponoJiJieHHHa (Brooks, Shaw, 
1971; Atkinson et al., 1972) He ^aiOT o^H03HanHoro oTBeTa Ha 3 th Bonpocn. 

BhJIO HOKa3aHO, UTO CHOpOHOJIJieHHH, HOJiyneHHLIH H3 pa3HLIX HCTOUHHKOB 

(Brooks, Shaw, 1971), a Tan>Ke OTKJiaflBiBaioin;HHCH Ha pa3HHX aTanax $opMn- 
poBaHHH o6ojiohkh m>iJii>n;eBoro 3epHa n opSnKyji (Faegri, 1956; Dickinson, 
1970, 1976), MO?KeT oSjia^aTb pa3 jihuhhmh CBoncTBaMn. 

B HacTOHin;ee BpeMH hphhhto, hto npe^mecTBeHHHKH cnoponoJiJieHHHa 
MoryT npoAyn;HpoBaTLCH Kan n;HTonjia3MOH cnopbi, Tan h n;HTonjia3MOH Tane- 
TyMa. O^HaKO noJiHMepH3an;HH ero nponcxo^HT Bcer^a 3KCTpan;ejiJiioJiHpHo. 
Bhjio noKa3aHo, hto HanSojiee pacnpocTpaHeHHtiM choco6om oTjio>KeHHH cno¬ 
ponoJiJieHHHa HBjineTCH ero KOH^eHcaijHH Ha MeM6paHono,n;o6HBix jiaMejuiax, 
o6pa30BaHne kotoplix CBH3HBajin c njia3MajieMMOH (Rowley, Southworth, 
1967), 3JieMeHTaMH 3H^onJia3MaTHnecKoro peraKyjiyMa (Dickinson, Heslop- 
Harrison, 1971) hjih ny3LipbKaMH (Rowley, Dunbar, 1967; Dickinson, 1971). 
Bo3mo?khli h flpyrne choco6li otjiojkchhh cnoponoJiJieHHHa 6e3 yuacran MeM- 
6paHonoAo6HLix jiaMejui (Christensen et al., 1972; Rowley, 1973; Dickinson, 
1976). CnoponojiJieHHH mojkct oTKJia^HBaTbcn TaK>ne Ha jihhoh^hom cjioe 
hjih noBepx y>ne OTJio>KeHHoro nojiHMepa. Bo mhothx cjiynanx oTJio>KeHHe 
cnoponoJiJieHHHa conpoBOJK^aeTcn noHBJieHneM 3JieKTpoHHonpo3panHoro cjioh 
hihphhoh okojio 10 hm, pojib KOToporo noKa He HCHa (Dickinson, 1976). 
On;eHKa h o6o6in;eHHe nccJie^oBaHHH, nocBnm;eHHBix $opMHpoBaHHio o6ojiohkh 
nHJibn;eBHX 3epeH h flpyrnx cnoponojiJieHHHco^;ep>Kain;HX CTpyKTyp nbiJibHH- 
kob (cm. 0630PH Heslop-Harrison, 1971; Echlin, 1971; Dickinson, 1976), 
noKa3HBaiOT, hto Bonpoc 0 npe^mecTBeHHHKax cnoponoJiJieHHHa h cnoco6ax 
ero OTJio>KeHHH, b paBHon Mepe Kan h Bonpoc 0 pacnpocTpaHeHHH h pojih ca- 
mhx Mop^oJiornuecKHX CTpyKTyp, TpeSyiOT ^ajibHenmero H3yneHHH. 

B HacTonm;eH pa6oTe c noMom;Lio npocBeuHBaioin;eH h CKaHHpyioin;eH 3JieK- 

TpOHHOH MHKPOCKOHHH ^eTaJILHO HpOCJie>KeHO $OpMHpOBaHHe BCeX THHOB 
cnoponojuieHHHco^epjKan^HX CTpyKTyp b nmibHHKax jihjihh, b tom nncjie 
He onncaHHLix papee ^jih ototo pacTeHnn nepHTaneTajibHon h TaneTajibHon 
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mieHOK, o6pa3yiom;HX BMecTe c opSnKyjiaMH cJio>KHyK) MeM6paHy, BHCTHJiaio- 
myio rHe3^o nHJibHHKa ko BpeMeHH pacnpHTHH ijBeTKa. Ilpn HCCJieAOBaHHH 
(JopMHpOBaHHH 3K3HHH OCo6oe BHHMaHHe 6bIJIO oSpailjeHO Ha H03AHne hoct- 
MHTOTHHeCKHe 3TaHLI OTJIOJKeHHH CHOpOHOJIJieHHHa, TaK?Ke He H 3 yneHHHe 
npeAHAyin;HMH aBTopaMH. 

06l»eKT H MeTOffHKa HCCJieAOBaHHH 

IlHJibHHKH jihjihh copTa Enchantment 6hjih nojiyneHLi ot pacTeHHH, 
BLipani;HBaBmHXCH b Tenjinije. CTa^nn MHKpocnoporeHe3a ycTaHaBJiHBajiacb 
Ha an;eTOKapMHHOBLix npenapaTax. IIonepeHHHe cpe3H HbiJibHHKOB tojiiahhoh 
1—1.5 mm nojiynajin hoa noBepxHocTbio $HKcaTopa. MaTepnaji ^HKcnpoBaJin 
b 2.5% -m pacTBope rjiyTapajib^ern^a b 0.03 M $oc<|)aTHOM 6y<|)epe (pH 6.6) 
c AoSaBjieHneM 0.01 M caxapo3H npn 4° G b TeneHne 6 h h nocT^HKcnpoBaJiH 
b 2%-m 0s 0 4 npn4 0 C b TeneHne 1 h. 3aTeM MaTepnaji KOHTapcTnpoBaJiH 1%-m 
pacTBopoM ypaHHJian;eTaTa b 70% -m aTaHOJie b xofl;e o6e3BO>KHBaHHH, nocjie 
nero nepeHocHJin b okhcb nponnJieHa h 3aKJiiOHaJiH b 3hoh. Cpe3H nojiynajin 
na yjibTpaMHKpoTOMe LKB-III, oKpamnBajiH ijrapaTOM CBHHn;a (Reynolds, 
1963) h HCCJieflOBaJin hoa mhkpockohom Philips-301 npn Hanpn?KeHHH 60 kB. 

J^jih CKaHnpyion^eH ajieKTpoHHon mhkpockohhh HbiJibHHKH $HKcnpoBajiH 
€Mecbio aTaHOJia c yKcycHon khcjiotoh (3 : 1) b TeneHne 6 h. 06pa3n;H o6e3- 
BO>KHBajin b aTaHOJie h hpoboahjih b an;eTaT. Ilocjie BLicymnBaHHH b Tone 
C0 2 o6pa3n;i»i Ham*uiHJiH cjioeM 30Ji0Ta h nccjieAOBajin Ha MHKpocKone 
Jeol U3 npn 25 kB. 


Pe3yjibTaTbi HCCJieAOBaHHH 

OopMnpoBaHne c t e h k h h li ji b h e b o r o 3 epHa 
b nocTTeTpapHi n e p h o A- 3K3HHa mojioahx MHKpocnop BCKope 
JlOCJie HX OCBo6o>KAeHHH OT KaJIJI03HOH 060JIOHKH TeTpa^ COCTOHT H3 6anyji 
0 CpaBHHTeJILHO TOHKOrO CJIOH H3K3HHH. 3K3HHa BbirJIHAHT HHeHCTOH, 
BJieKTpOHHOHJIOTHOH. Y OCHOBaHHH H3K3HHLI BH^HLI MeM6paHOHO^o6HLie Jia- 
jtiejiJiH, HMeiomne 3JieKTpoHHonpo3paHHbiH cjioh tojiiahhoh okojio 7 —8 hm, 
JIOKpLITLIH C o6enX CTOpOH 3JieKTpOHHOHJIOTHLIM BenjeCTBOM, HO-BHAHMOMy, 
cnoponoJiJieHHHOM. JlaMejuiH o6pa3yiOTCH y njia3MajieMMbi. HHor^a mo>kho 
HaSjiiOAaTb kohtbkt oahoto KOHija JiaMejiJibi c njia3MajieMMOH. B MecTe o6pa- 
BOBaHHH JiaMejiJibi b nepn<|)epHHHOH n;HTonjia3Me MHKpocnopbi nacTo npncyT- 
CTByiOT n;ncTepHbi rjia^Koro 3HAonjia3MaTHnecKoro peraKyjiyMa. IIoJiHMepH- 
3an;HH cnoponoJiJieHHHa Ha JiaMejiJiax ocym;ecTBJiHeTCH b cjioe toSko<|)h6phji- 
jinpHoro Bem;ecTBa, nacTHHHo 3anoJiHHiom;ero npocTpaHCTBo Me>KAy H3K3H- 
HOH H HJia3MaJieMMOH. H3K3HHa HpOHH3aHa KaHaJiaMH mnpHHOH 10—20 hm, 
KOTopbie 3anoJiHeHbi Bem;ecTBOM MeHbmeH aJieKTpoHHOH hjiothocth, ne m MaTe- 
pnaji caMOH h3K3hhbi. Ha ee Hapy>KHOH noBepxHoc™ Taione HMeeTCH cjioh 
TOHKO$H6pHJiJiHpHoro BenjecTBa. B 3tom cjioe Me>KAy 6aKyjiaMH pacnojio>KeHbi 
OJieKTpoHHonjioTHbie rJio6yjibi ^naMeTpoM ao 0.10—0.15 mkm, cocTOHnpte, 
oneBHAHo, H3 cnoponoJiJieHnHa (pnc. 1,2 — cm. BKJienKy). 

B Hanajie CTaAnn BaKyoJiH 3 npoBaHHbix MHKpocnop yBejiHHHBaiOTCH Bee 
oJieMeHTbi 3K3HHH. MaTepnaji 3K3hhbi CTaHOBHTCH KOMnaKTHbiM h MeHee 3JieK- 
TpOHHOHJIOTHHM. Y OCHOBaHHH H3K3HHBI MeM 6 paHOHOA 06 Hbie JiaMejiJibi o6HJIb- 
nee noKpbiTbi cnoponoJiJieHHHOM. YBejiHHHBaeTCH KOHn;eHTpan;HH tohko(|)h6- 
pHJiJinpHoro Bein;ecTBa b npocTpaHCTBe Me>KAy njia3MajieMMOH h h3K3hhoh, 
a TaK>Ke Ha Hapy>KHOH noBepxHocTH H3K3hhbi. J^naMeTp aJieKTpoHHonjioTHux 
rJio6yji B03pacTaeT ao 0.25 mkm. B KOHTaKTe c rjioSyjiaMH h HenocpeACTBeHHo 
c Hapy>KHOH noBepxHocTbio H3K3HHH b cjioe $H6pHJiJiHpHoro Bein;ecTBa BHAHbl 
MeM6paHonoAo6HHe JiaMejiJibi (pnc. 1 , 2 ). 

B KOHije CTaAHH BaKyojiH3npoBaHHbix MHKpocnop y OCHOBaHHH H3K3HHH 
O0Hapy>KHBaeTCH BHyTpeHHHH oSoJIOHKa — HHTHHa; OHa HMeeT Hecnoponoji- 
jieHHHOByio npnpoAy h Ha paHHnx aTanax $opMnpoBaHHH, no-BHAHMOMy, He 
npennTCTByeT npoxo>KAeHHio nepe3 Hee MeM6paHonoAo6HHX JiaMejiJi, nonpH- 
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TLIX CnopOnOJIJieHHHOM, Ao6aBJIHH)ID;HXCH K H3K3HHe C BHyTpeHHea CTOpOHLI* 
Ha Hapy>KHOH noBepxHocTH h3K3hhli $H6pnJiJiHpHoe BenjecTBO pacnoJiaraeTca 
Ha 3toh CTa^HH b BH^e 6ojiee njioTHoro cjioh. B 3tom cjioe hmciotch ny- 
3Lip&KH — KpyrJiLie h y^JinHemiLie. MeM6paHonoAo6HLie jiaMejijibi xopomo 
3aMeTHH b KOHTaKTe c rjio6yjiaMH cnoponoJiJieHHHa. 

Ha CTa^HH no3AHea HHTep<|)a3i>i MHKpocnop KaHaJiLi b H3K3HHe 6ojieo 
OTKpLITLI, HHTHHa 60Jiee KOMnaKTHa. nOMHMO CJIOH $H6pHJIJIHpHOrO Bem;eCTBa, 
OKOJIO Hapy?KHOH HOBepXHOCTH H3K3HHLI MO>KHO BHfleTL CryCTKH, COCTOHmjHe, 

oaeBHAHo, H3 Tanoro me BenjecTBa (pnc. 1, 3). 

Cjie^yioiuiHe aTanti pa3BHTHH ctchkh nmibi^eBoro 3epHa CBH3aHLi c yna- 
CTHeM JIHHHAHO-KapOTHHOHAHOrO KOMHJieKCa — HOJIJieHKHTa. JIhhhah H Ka- 
poTHHOHALi HaKanjiHBaiOTCH b KJieTKax TaneTyMa b xo^e nocTMeiioTHHecKoro 
pa3BHTHH MHKpocnop. Bo BpeMH ^ecTpyKipiH TaneTyMa Ha CTa^nn no3AHeH 
HHTep(|)a3H MHKpocnop npOHCXOflHT CJIHHHHe JIHHHflHLIX KaneJIL C KapOTH- 
hohahlimh nnrMeHTaMH, ocBo6o>KAaioiniHMHCH npn pa3pymeHHH oSojioneK 
njiacTH^;. npo^yKTOM 3Toro cjihhhhh HBJineTcn nojiJieHKHT, kotoplih nacTHHHo 
noflBepraeTcn pacm;enjieHHio, no-BHflHMOMy, (JepMeHTaTHBHOMy, Ha MecTe, 
a nacranHo nepeMenjaeTCH k noBepxHocTH nmibijeBHX 3 epeH, r^e pacnoJia- 
raeTcn b ochobhom Me>KAy SanyjiaMH 3K3hhli (Heslop-Harrison, 1968a, b; 
Dickinson, 1973; Reznickova, 1978). 

B MecTax KOHTaKTa nojuieHKHTa c h3K3hhoh b HeM B03HHKai0T KaHaJiooS- 
pa3HLie CTpyKTypbi, a TaK?Ke o6Hapy>KHBaiOTCH ny3Lipi>KH h MeM6paHono,n;o6- 
HLie jiaMejijibi (pnc. 1, 4). MeM6paHonoAo6HLie JiaMejijibi, o6hjilho nonpHTLie 
cnoponojiJieHHHOM, AoSaBJiniOTCH k H3K3HHe c napyjKHOH CTopoHLi. Pa3Mep 
hx 3HanHTejiLHo 6oJibme, neM Ha npeALiAym;HX CTa^nax. Hborfla ohh BLirJiHflHr 
pa3BeTBjieHHtiMH (pnc. 1, 5). Bee npocTpaHCTBo Me>K,n;y h3K3hhoh h nojuieH- 
KHTOM 3anOJIHeHO $H6pHJIJIHpHLIM Bem;eCTBOM, B KOTOpOM HMeiOTCH 3JieK- 
TpOHHOHJIOTHLie CryCTKH. B H3K3HHe eCTb KaHaJILI (pnc. 1, 4 ). 

Ha CTaflHH JIHH30BHAH0H reHepaTHBHOH KJieTKH JiaMeJIJILI, HOKpLITLIH 
cnoponojiJieHHHOM,-npo^ojUKaiOT ^oSaBJiHTLcn k napy>KHOH noBepxHocTH 
H3K3HHLI. KaHaJiLi 3akpHTH. HHTHHa HpnoSpeTaeT TpeXCJIOHHOe CTpoeHHe. 

HanaHyHe pacKpHTHH i^Beraa KaHaJiLi b H3K3HHe 3aKpHTLi. B cjioe $h6- 
pHJiJinpHoro Bem;ecTBa Ha Hapy>KHOH noBepxHocTH h3K3hhli hmciotch 6ojiee 
njioTHue crycTKH h hhth, oneBHflHo npe^CTaBJinioiniHe co6oh npo^yKTH koh- 
fleHcaijHH 3Toro BenjecTBa. nojiJieHKHT b 6ojilhioh cTeneHH pa 3 pymeH h3- 
HyTpn. ny3LipLKH H MeM 6 paH 0 H 0 A 06 HLie JiaMeJIJIH HOft HHM OTCyTCTByiOT 
(pnc. 1, 6 ). 

Hccjie^oBaHHe Hapy>KHOH noBepxHocTH MHKpocnop h nmibijeBLix 3epen 
c noMOm;bio CKaHHpyioin;ero MHKpocKona noKa3aJio, hto ocHOBHLie Mop<|)OJio- 
rnnecKHe ocoSemiocTH 3K3hhli onpe,n;ejieHi>i y>Ke Ha CTa^nn mojioalix mhkpo- 
cnop (pnc. 2, 1 — cm. BKjienKy). 3K3HHa nmibijeBHX 3epeH jihjihh othochtch 
k SaKyjiLHOMy Tnny. Tojiobkh 6anyji o6pa3yiOT oTHocnTejibHo npaBHJibHLie 
mecTHyroJiLHHKH. Bojiee KpynHLie (ocHOBHLie) tojiobkh (okojio 2.2—2.8 mkm 
b flnaM.) pacnoJio>KeHLi b yrjiax mecTnyrojiLHHKOB. Kansan CTopoHa mecTH- 
yroJiLHHKa mojkct BKJHonaTb oflHy hjih flBe npoMejKyTOHHLie tojiobkh Mem>- 
mero flnaMeTpa (okojio 0.7—1.1 mkm). HHor,n;a npoMe>KyTOHHLie tojiobkh ot- 
cyTCTByioT. Bee tojiobkh coe^HHeHLi Me>KAy co6oh cJioeM BenjecTBa, HMeionjero 
Ha MHKporpa(|)HHX 6ojiee TeMHyio onpacKy. OopMa ochobhlix h npoMe>Ky- 
TOHHLIX TOJIOBOK, HHCJIO HOCJie^HHX H paCCTOHHHe Me>KAy TOJIOBKaMH He 
OCTaiOTCH HOCTOHHHLIMH B XO^e pa3BHTHH MHKpOCHOp H HLIJIbI];eBLIX 3epeH. 
TaK, HOCJie MaCCHBHOrO OTJIO>KeHHH CnoponoJiJieHHHa Ha CTaflHH MOJIOAbIX 
H BaKyOJIH3HpOBaHHLIX MHKpOCHOp 3K3HHa BLirJIH^HT 3HaHHTeJIbHO 60Jiee 
KOMHaKTHOH, neM 3K3HHa MHKpocnop, TOJILKO HTO OCBOSOAHBHIHXCH OT KaJI- 
jio3hoh o6ojiohkh TeTpa^. Tojiobkh 6anyji oKpyrJieHLi, a paccTOHHHH Me>KAy 
hhmh MHHHMajiLHLi b pe3yjibTaTe yBejiHHeHHH paHee cym;ecTBOBaBmHX npo- 
MejKyTOHHLIX TOJIOBOK H HOHBJieHHH HOBLIX (pHC. 2, 2, 2). Ha HOCTMHTOTHHe- 
ckhx aTanax pa3BHTnn HLiJim;eBoro 3epHa paccTOHHne Me>KAy roJiOBKaMir 
cHOBa yBejiHHHBaeTcn, tojiobkh CTaHOBHTcn 6ojiee hjiockhmh h pacceneHHHMH. 
njiom;a^L MHoroyrojibHHKOB, o6pa3yeMLix roJiOBKaMH 6anyji, yBeJiHHHBaeTcn r 
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a $opMa MHoroyroJibHHKOB CTaHOBHTca MeHee npaBHJibHOH (pnc. 2, 3). 3K3HHa 
apejioro nHJibn;eBoro 3epHa BbirjiHAHT 6ojiee KOMnaKTHon 3a caeT onpyrJieHHa 
rojioBOK (pnc. 2, 4). Ha noBepxHocTH h3K3hhbi mohcho oSHapyncnTb rjioSyjibi 
cnoponojuieHHHa b KOHTaKTe c MeM6paHonoAo6HHMH JiaMejuiaMH. KoJinaecTBo 
3THX o6pa30BaHHH OCoSeHHO BeJIHKO Ha HOCTMHTOTHHeCKHX 3 TanaX pa3BHTHa 

nHJibn;eBoro 3epHa (pnc. 2, 3). 

OopMnpoBaHne o p 6 h k y ji. npoopSHKyjiapHbie Teaa npefl- 
CTaBjiaiOT co6oh, no-BHAHMOMy, JinnHAHHe nanjin, HMeioni.He jptaMeTp 0.3 — 
0.9 mkm, h oSHapyacHBaioTca b rH03Ae mjjibHHKa y njia3MajieMMbi TaneTyMa 
Ha CTaAHH ah^A (pnc. 3, 1 — cm. BKJienKy). K 3TOMy BpeMeHH nepBHHHaa 
oSojioHKa TaneTajibHHx hjictok co ctopohh rHe3Aa yme pa3pymeHa h hx 
n;HTonjia3Ma npnHHMaeT 3 aocb neHHCTbin bha. Kan tojibko npoopSnKyjiapHoe 
Teao BbiAeJiHJiocb 3a npeAejm TaneTajibHon kjictkh, Ha hcm HaanHaeT kohaoh- 
cnpoBaTbca tohko<J)h6phjijihphhh 3JieKTpoHHonjioTHbiH MaTepnaji, HaxoAa- 
mnnca b rHe3Ae HeAajieno ot ee noBepxHocTH. Tanon nee MaTepnaji oSHapy- 
^KHBaeTca b cenpeTHpyeMHx ny3bipbKax, hmcioiahx AnaMeTp 0.2—0.4 mkm 
{pnc. 3, 2 ), 

Ha CTaAHH mojioahx MHKpocnop npoopSnKyjiapHbie Teaa oKpynceHbi caoeM 
3JieKTpoHHonjioTHoro BenjecTBa (cnoponojuieHHHa), cocTaBJimomero npnMepHO 
1 / 3 — 1 / 2 aacTb nx A^aMeTpa. CepAn;eBHHa roMoreHHa h HMeeT cpeAHioio aJien- 
TpoHHyio HJioTHocTb, a cnoponojuieHHH npeACTaBjieH MaTepnaji om Sojibmen 
ajieKTpoHHon hjiothocth, hmcioiahm nnencToe CTpoeHne (pnc. 3, 3) H OHeHb 
cxoahhm c MaTepnaaoM 3K3hhli Ha 3toh me CTaAHH. CoBepmeHHo MeHaeTca 
bha opSnKyji b Haaajie CTaAHH BaKyojiH3npoBaHHHx MHKpocnop. npn coxpa- 
HeHHH npnMepHO nocToaHHoro A^aMeTpa cepAAesHHbi TOJinjHHa caoa cnopo- 
nojuieHHHa CTaHOBHTca paBHOH AnaMeTpy cepAAOBHHbi hjih Aan<e npeBbimaeT. 
CnoponojuieHHH npnoSpeTaeT roMoreHHyio CTpyKTypy (pnc. 3, 4). 

npon;ecc omonceHna cnoponojuieHHHa Ha opSnnyjiax npoAOJiacaeTca Ha 
CTaAHH BaKyojiH3npoBaHHbix MHKpocnop, h k KOHn;y 3toh CTaAHH pa3Mep CJIOa 
cnoponojuieHHHa npeBbimaeT AnaMeTp cepAACBHHbi b otacjibhhx cjiyaaax 
fiojiee aeM b 1.5 pa 3 a. OpSnKyjibi npnoSpeTaioT cjioacHyio <J>opMy h aacTo cjih- 
BaiOTca. B 3to me BpeMa rJioSyjiH, HMeiomne Tanyio >Ke ajieKTpoHHyio hjiot- 
HOCTb , Kan h cnoponojuieHHH, oSHapyjKHBaioTca b KOHTaKTe c MeM6paHonoAo6- 
jihmh JiaMejuiaMH b HHBarHHaijHax, (JopMnpyeMHx njia3MajieMMOH TaneTyMa 
/(pnc. 3, 4). B paAe cjiyaaeB npocjieaceHbi HenocpeACTBeHHue KOHTaKTbi MeM- 
«6paHonoAo6Hbix jiaMejui c njia3MaJieMMon. TjioByjiH cnoponojuieHHHa, no- 
BHAHMOMy, AoSaBjiaiOTca k opSnnyjiaM, o ae m CBHAeTejibCTByioT yBejraaeHne 
hx pa3MepoB H yCJIOHCHeHHe <J)opMbi. 

Ha CTaAHH no3AHen HHTep<f)a3bi MHKpocnop oTJioacemie cnoponojuieHHHa 
aa opSnnyjiax nponcxoAHT b bhac crycTKOB h jicht (JmSpHJiJiapHoro MaTepnajia 
(pnc. 3, 5). 3tot npoijecc coBnaAaeT no BpeMeHH c ABCTpyKijHeH Jihiihaho- 
KapoTHHOHAHoro KOMnjieKca — no juieHKHTa. B 30He pacnaAa noJiJieHKHTa 
bhahbi onpyrjibie h yAJiHHeHHue ny3bipbKH, a TaKace crycTKH h jieHTbi, co- 
CToaiAHe H3 3JieKTpoHHonjioTHoro, TOHKO(|)H6pHJUiapHoro MaTepnajia. 

^ajibHenmee yBejraaeHne AnaMeTpa opSnKyji h ycjioaaieHHe hx $opMH 
H03B0JIHI0T CHHTaTb, HTO OTJIOJKeHHe CHOpOnOJIJieHHHa Ha HHX npOAOJDKaeTCH 
Ha HOCTMHTOTHHeCKHX 3TanaX pa3BHTHH HblJIbHHKa. B 3TOT nepHOA B 30He 
opSnKyji CHOBa oSHapyaraBaiOTca rJioSyjibi pa3JraaHOH <J)opMbi, CBa 3 aHHbie 
c MeM6paHonoAo6HHMH JiaMejuiaMH (pnc. 3, 6 ). CepAneBHHa opSnKyji ocTaeTca 
saMeTHOH ao nocjieAHnx 3TanoB <J)opMHpoBaHHa nbiJibHHKa, a rjiySnHa oTJio>Ke- 
hhh cnoponojuieHHHa BapbnpyeT ot BejiHHHHbi, paBHOH AnaMeTpy cepAAOBHHH, 
Ao BejiHHHHbi, BABoe npeBbimaioin;eH ee. OpSnKyjibi 3pejioro nbiJibHHKa HMeiOT 
cjio>KHyio $opMy. 

OopMa h pa3Mep opSnKyji Ha pa3Hbix CTaAnax pa3BHraa nuJibHHKa 6hjih 
conocTaBjieHbi c noMOinbio CKaHnpyioiAero BJieKTpoHHoro MHKpocKona. C ca- 
mhx paHHHx 3TanoB opSnKyjibi BbirJiaAHT KaK cjio^KHbie Tejia, cocToamHe H3 
6ojibmoro ancjia mcjikhx rjioSyji. Ha nocTMHTOTHaecKHX CTaAnax pa3BHTHa 
nujibHHKa $opMa opSnKyji ycjio^KHaeTca. ^naMeTp opSnKyji 3 HaaHTejibHO 
B03pacTaeT (b 2.5 pa3a) ot CTaAHH mojioahx MHKpocnop k HanaJiy CTaAHH Ba- 


1159 



KyojiH 3 npoBaHHHX MHKpocnop. Ha nocTMHTOTHHecKHx aTanax Hapafly c npyn- 
hlimh opSnKyjiaMH o6Hapy>KHBaiOTCH 6oJiee Mejinne (pnc. 2, 5). 

OopMnpoBaHne TaneTajibHon n ji e h k h. E[omhmo op- 
6nKyji, Ha BHyTpemieH, JiOKyjiapHon noBepxHocTH TeneTyMa <J)opMHpyeTca 
ceTaaTaa njieHKa, k kotopoh npnKpenjieHH opSnKyjibi. OTjiojKeHne TaneTajib- 
HOH HJieHKH npOHCXOAHT y OCHOBaHHH OpSHKyJI HenOCpe^CTBeHHO OKOJIO 
njia3MajieMMbi. Ha CTaAHH mojioahx MHKpocnop TaneTajibHaa njieHKa npeA- 
CTaBjieHa tohkhm caoeM <f)H6pHJiJiapHoro BenjecTBa c peryjiapHo pacnojio- 
JKeHHbIMH B HeM 60 Jiee 3JieKTpOHHOnJIOTHbIMH BKJHOHeHHHMH, npe^CTaBJIHIO- 
m;HMH co6oh, no-BHflHMOMy, crycTKH 3Toro BenjecTBa. Ha CTaAHH BaKyojiH3H- 
poBaHHHx MHKpocnop k 3TOMy cjioh) AoSaBjiHiOTCH rjioSyjibi cnoponojuiemma,, 
oSpasyiomHecH b HHBarHHaijHHx njia3MajieMMbi TaneTyMa (pnc. 3, 4). 

B KOHn;e CTaAHH BaKyojiH3npoBaHHHx MHKpocnop, Kor^a coAepjKHMoe 
KjieTOK TaneTyMa noABepraeTca aBTOJiH3y, njia3MaaeMMa Bee em;e ocTaeTca 
HHTaKTHOH. TaneTajibHaa njieHKa npeflCTaBjieHa <J)h6phjijihphhm caoeM, b ko- 
topom 6ojiee npyrnme ajieKTpoHHonjidTHbie BKJUoaeHHH pacnojiojKeHbi c 6oJib- 
men aacTOTOH, aeM paHee. 3a hhmh pacnojiaraiOTca rjioSyjibi cnoponojuieHHHa 
(pnc. 4, 1 — cm. BKJienKy). Ha CTaAHH no3Anen HHTep<J)a3bi MHKpocnop b xo^e 
Mo6HJiH3an;HH JinnHAno-KapoTHHOHAnoro KOMnjienca k TaneTajibHon njieHKe 
AoSaBjiaiOTCH jichtli, cocToamne H3 ajieKTpoHHonjioTHoro <J)H6pHJiJiapHoro 
BenjecTBa (pnc. 3, 5 ; 4, 2). C noMonjbK) CKaHnpyioro.ero MHKpocKona y ocHOBa- 
Hna opSnKyji npocjieaaiBaiOTca CBa3biBaH)in;He hx (JhSphjijih, KOTopue aBjia- 
K)Tca, no-BHflHMOMy, ajieMeHTaMH TaneTajibHon hjichkh (pnc. 2, 6 ). 

OopMHpoBaHne nepnTaneTajibHOH n ji e h k h. Ot- 
jio>KeHHe JinnH^Horo KOMnoHeHTa nepnTaneTajibHOH hjichkh mojkho oSHapy- 
>KHTb Ha CTa^HH AnaA. Oh HMeeT cpeAHioio aJieKTpoHHyio naoraocTb h oTKJia- 
AHBaeTca b bhac HenpepbiBHoro CJioa y Hapy>KHOH ctchkh TaneTajibHon: 
KJieTKH. Me>KAy njia3MajieMMon h 3thm caoeM HMeeTca npocTpaHCTBo, b ko- 
topom o6Hapy>KHBaK)Tca MejiKne ny3bipbKH (okojio 50 hm b AnaMeTpe). ny- 
3bipbKH OKpyjKeHH O^HOH MeMSpaHOH H COftepjKaT 3JieKTpOHHOnJIOTHbIH MaTe- 
pnaji. Cjioh ajieKTpoHHonjioraoro BenjecTBa KOHAeHCHpyeTca okojio JinnnA- 
Horo CJioa co ctopohh njia3MajieMMbi. 

Ha CTa^HH mojioahx MHKpocnop noBepx jimmAHoro CJioa OTKJiaAHBaeTca 
b bhac rJioSyji 3JieKTpoHHonjiOTHbiH MaTepnaji, no-BHAHMOMy, cnoponoJiJieHHH 
(pnc. 4, 3). Ha CTaAHH BaKyoJiH 3 HpoBaHHHx MHKpocnop y ocHOBaHna cnopo- 
nojuieHHHOBoro KOMnoHeHTa nepnTaneTajibHOH njieHKH xopomo 3aMeTeH 
3JieKTpoHHonpo3panHbiH cjioh (pnc. 4, 4). B Kornje CTaAnn BaKyojiH3npoBaH- 
Hbix MHKpocnop oTJiojKeHne cnoponojuieHHHa Ha nepnTaneTajibHOH njieHKO 
conpoBO>KAaeTca noaBJieHneM crycTKOB aJieKTpoHHonjioraoro BenjecTBa. nepn- 
TaneTajibHaa njieHKa coxpaHaeTca ao nocJieAHnx 3TanoB pa3BHTna nbiJibHHKa. 

n p 0 a h e cnoponojuieHHHCo'AepHtamHe c t p y k- 
Ty pH, o6pa3yeMbie TaneTaJibHHMH k ji e TKaMH. Otjio- 
jKeHne cnoponojuieHHHa ocymecTBjiaeTca TaK>Ke b KaHaJioo6pa3Hbix pacmn- 
peHnax, (JopMHpyeMLix b TaneTajibHon n;HTonjia3Me 3HAonjia3MaTnaecKHM pe- 
THKyjiyMOM, h Me>KAy paAnajibHHMH CTeHKaMH TaneTajibHHx KjieTOK. Ha 
CTaAHH mojioahx MHKpocnop b TaneTajibHHx KJieTKax chjibho pa3BHT arpaHy- 
jiapHbiH 3HAonjia3MaTHnecKHH peTHKyjiyM. HapaAy c MHoroaHCJieHHbiMH h;h 
CTepHaMH 3HAonjia3MaTHnecKHH peTHKyjiyM <J>opMHpyeT KaHaJioo6pa3HHe pac- 
mnpeHHH; b hhx o6Hapy>KHBaK)Tca OKpyrJibie Tejia AnaMeTpoM 0.12—0.18 mkm, 
HMeiomHe Tanyio >Ke ajieKTpoHHyio nJiOTHocTb, KaK h cnoponoJiJieHHH (pnc. 4 r 
5). B KOHn;e CTaAnn BaKyoJiH3HpoBaHHbix MHKpocnop, c HaaajioM A^CTpyKTHB- 
hhx H3MeHeHHH b KJieTKax TaneTyMa nponcxoAHT HHTeHCHBHoe oTJio>KeHHO 
cnoponojuieHHHa Me>KAy paAnajibHHMH CTeHKaMH TaneTajibHHx kjictok. 
CnHTe3 cnoponojuieHHHa HAeT c yaacraeM MeM6paHonoAo6Hbix jiaMejui. 

Eme 6ojiee HHTeHCHBHo nponcxoAHT oTJio>KeHHe cnoponojuieHHHa b KJieT- 
Kax paspymaioiAeroca TaneTyMa Ha CTaAHH no3Anen HHTep(|)a3bi MHKpocnop. 
CnoponojuieHHHOBbie o6pa30BaHna npeACTaBjieHbi OKpyrjiHMH rjio6yjiaMH 
h jieHTaMH. Ha nocTMHTOTnaecKHX CTaAnax pa3BHTHa nbufbn;eBbix 3 epeH 3 Aecb 
$opMHpyeTca SoJibmoe KOJinaecTBo rjioSyji okojio 0.2 — 0.5 mkm b AnaMeTpe. 
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Bee bh,ii;h rJio6yji nacTo cjiHBaioTCH flpyr c APyroM, o6pa3ya cjiojKHbie Tejia„ 
no (|)opMe h BejiHHHHe 3 th Tejia HanoMHHaiOT opSnKyjiH, ho oumnaioTCH 
OTCyTCTBneM cepAijeBHHbi. nocKOJibKy n;HTonjia3Ma KJieTOK TaneTyMa k 3TOMy 
BpeMeHH y>ne hojihoctlio pa3pymeHa, cnoponojmeHHHOBbie rJioSyjiH, CHHTer- 
3npOBaHHLie MejK^y paAnajibHbiMH CTeHKaMH h b KaHajioo6pa3HHx paemnpe- 
hhhx, (JopMHpyeMLix 9HAonjia3MaTHnecKHM peTHKyjiyMOM, h opSnKyJiH c6jih- 
>KaiOTCH Apyr c APyroM. Ha nocjie^HHx aTanax pa3BHTHH nmiLHHKa cnoponoji- 
jieHHH nojiHMepH3yeTca okojio ero CTeHKH b KOHTaKTe c ocTaTKaMH nojuieHKHTa, 
o6pa3ya MHoroHHCJieHHLie Mejinne aJieKTpomionjioTHbie rjioSyjibi. K mo- 
MeHTy paenpHTHa nmibHHKa noBepxHocTb rae3Aa nonpbiTa AByMa njieHKaMH — 
nepnTaneTajibHOH h TaneTajibHon c npnKpenjieHHHMH k Hen opSnKyjiaMH. 
MejKAy 3 thmh njieHKaMH cnpeccoBaHbi rJioSyjibi cnoponojuieHHHa h ocTaTKH 
nojuieHKHTa (pnc. 4, 6). 


OScyjKflemie pe3yjibTaT0B 

ConocTaBjieHne Mop^ojiornaecKnx ocoSemiocTeH no^CTHJiaioro.ero cjioh 
3K3hhh — H3K3HHH — Ha pa3Hbix aTanax MHKpocnopo- h raMeToreHe3a no- 
3BOJiaeT npeAnojio>KHTb, hto yBejinneHne noBepxHocTH 3Toro cjioh, oSycjio- 
BjieHHoe hoctohhhhm yBejinneHneM oSbeMa MHKpocnop h HHJibn;eBbix 3epeH 
(Pe3HHKOBa, 1975), MOJKeT 6bITb CBH3aHO He TOJIbKO C ero njiaCTHHHOCTbK> 
(Larson, Lewis, 1963; Banerjee et al., 1965), ho Tan>Ke c B03HHKH0BeHneM 
b HeM pa3pbiBOB (naHaaoB) n nx nocjie^yioro.HM 3anoJiHeHneM bhobb CHHTe3H- 
pOBaHHHM CHOpOHOJIJieHHHOM. 

OTJiojKeHne cnoponojuieHHHa Ha BHyTpeHHen CTopoHe h9K3hhh (<J)opMH- 
poBaHne h3K3hhh 2) onHcaHo ,ii;jih HbiJibHHKOB LiliuTYi longiflorum (Dickinson r 
Heslop-Harrison, 1971). Y L. hybridum copTa Enchantment, Tan me nan 
y L. longiflorum , cnoponojuieHHH oTKJiaflbiBaeTca 3ACCb HanSojiee aKTHBm> 
Ha CTa^HH mojioabl£ h BaKyojiH3HpoBaHHbix MHKpocnop. npon;eccbi, nponc- 
xoflamne nocae ocBoSojKfleHna MHKpocnop H3 TeTpaA Ha HapyjKHon noBepx- 
HOCTH H9K3HHBI, He OHHCaHbl paHee. HaMH HOKa3aHO, HTO floSaBJieHHe cnopo- 
nojuieHHHa k H3K3HHe b BHfle crycTKOB TOHKO(|)H6pHJiJiapHoro BenjecTBa, 
raoSyji hjih nocpe^CTBOM MeM6paHonoAo6Hbix jiaMeaji ocymecTBjiaeTca 3 ACCb 
nocToaHHo, BHJioTb ao ijBeTeHHH. OTJio>KeHHe cnoponojuieHHHa c BHyTpeHHeir 
h BHemHen CTopoH H9K3 hhbi MO>KeT, no-BHAHMOMy, paccMaTpnBaTbca KaK 
MexaHH3M coraacoBaHHoro pocTa oSojiohkh nHJibijeBoro 3epHa c poctom 
KJ ieTKH. 

n OCTMHTOTHHeCKHe 3TaHH <J)OpMHpOBaHHH 3K3HHBI OHHCaHbl AJIH JIHJIHH 
BnepBbie. OTJio>KeHHe cnoponojuieHHHa Ha 3K3HHe b 3tot nepnoA cnocoScTByer 
CTa6HJiH3an;HH CTpyKTypbi ctchkh nbiJibijeBoro 3epHa nocjie H3MeHeHHH, ; 
Bbi3BaHHbix yBejinneHneM ero oSbeMa. 

Ha HapyattiOH noBepxHocTH h3K3hhbi OTJiojKeHne cnoponojuieHHHa Ha nocT- 
MHTOTnaecKHX aTanax ocyiAecTBJiaeTca nyTeM AoSaBjieHna MeM6paHonoAo6- 
hhx jiaMejui h npoHCxoAHT b HenocpeACTBeHHOM KOHTaKTe c hojuichkhtom. 
Abtopli, OHHcaBmne o6pa30BaHne nojuieHKHTa b KjieTKax TaneTyMa h nocjie- 
Ayionjee nepeMenjeHHe ero k noBepxHocTH HbiJibn;eBbix 3 epeH (Heslop-Harri¬ 
son, 1968a* b; Dickinson, 1973), orpaHHHHBaJin ero pojib chocoShoctbio n;e- 
MeHTnpoBaTb nbiJibn;y. CnnTajiocb, hto ko BpeMeHH otjiojkchhh nojuieHKHTa 
(JopMHpoBaHHe Bcex ajieMeHTOB 3K3hhh 3aK0HHeH0 (Heslop-Harrison, 1968a, 
b), hto He H03B0JIHJI0 paccMaTpHBaTb ero KaK bo3mo>khbih hctohhhk npeAmecT"- 
BeHHHKOB cnoponojuieHHHa. Pe3yjibTaTbi HacTonmero HCCJieAOBaHHH ho3bo- 
JIHIOT npeAHOJIOJKHTb, HTO Ha HapyjKHOH HOBepXHOCTH H3K3HHBI npOHCXOAHT 
(JepMeHTaTHBHoe pacmenjieHne jinnHAHo-KaporaHOHAHoro KOMHJieKca. npn 
9 tom ocBo6o>KAaiOTCH npeAmecTBeHHHKH cnoponojuieHHHa, nojiHMepH3yio- 
m;HecH Ha MeM6paHonoAo6HHx jiaMejuiax, a TaK>Ke b bhac crycTKOB h HHTen 
(fmSpHJuinpHoro BemecTBa. 

KaK noKa3ajiH HCCJieAOBaHHH, MeMSpaHa, noKpbiBaiomaH rHe3AO nbiJibHnka 
jihjihh copTa Enchantment, nepeA ero pacKphiraeM HMeeT KOMnjieKCHoe CTpoe- 
Hne. OHa coctoht H3 nepnTaneTajibHOH h TaneTajibHon njieHOK. K nocjieAHen 


6 BoTaHHHecKHii mypHaji, JSTs 8, 1981 r. 
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npnKpenjieHH opSnKyjm. MejK^y bthmh njieHKaMH cnpeccoBaHH ocTaTKH 
nojuieHKHTa BMecTe c onpyrjiHMH h HenpaBHJibHon <J)opMH rjio6yjiaMH cnopo- 
nojuieHHHa. Hh nepnTaneTajibHaa, hh TaneTajibHaa njieHKH He 6hjih obHapy- 
aceHH y jihjihh paHee. 

nepHTaneTajibHaa njieHKa b HbiJibHHKe jihjihh coctoht h 3 Tex me komho- 
neHTOB h CTpoHTca b TaKOH ase nocjie,n;oBaTejibHocTH, hto h y cochli (Dickin¬ 
son, 1970). 

Ochobhhm KOMHOHeHTOM TaneTaJibHoii njieHKH ^BJiaeTca ceTb, o6pa3yeMaa 
4>H6pHJIJiaMH 3JieKTpOHHOHJIOTHOrO BeiljeCTBa, HO-BHflHMOMy, CHOpOHOJIJieHH- 
na, h BHaBJiaioin;aaca yme Ha paHHnx nocTMenoTHaecKHX aTanax pa3BHTna 
iHHJibHHKa. 9Ta ceTb ynpenjiaeTca h ^onojiHaeTca cHaaaJia raoSyjiaMH cnopo¬ 
nojiJieHHHa, CHHTe3npoBaHHHMH Ha MeM 6 paHonoflo 6 HHX jiaMejuiax, a 3aTeM 
jieHTaMH, oSpasyiomHMHca npn ^ecTpyKijHH nojuieHKHTa. TaneTajibHaa njieHKa 
aBjiaeTca, oaeBHflHo, nopncTon h He npenaTCTByeT npoxo>KfleHHio aepe3 
nee hoji jieHKHTa. 

nepBHe 3TanH nocTpoeHna opSnKyji b HHJibHHKax nccjieAyeMOH jihjihh 
aHajiornaHbi onncaHHbiM ^Jia flpyrnx bh^ob jihjihh (Heslop-Harrison, Dickin¬ 
son, 1969). 9to — KOHjjeHcaijHH <J)H6pHJiJiapHoro MaTepnajia Bonpyr npo- 
opSnKyjiapHHx Teji Ha CTa^nn mojioahx<. MHKpocnop h MaccHBHoe OTJiojKeHne 
cnoponojiJieHHHa Ha CTa^nn BaKyojiH3HpoBaHHbix MHKpocnop. CnoponojiJie- 
HHH paHHHX OpSHKyJI pHXJIHH, 3JieKTpOHHOHJIOTHHH. IIpH yCHJieHHH OTJIO- 
>KeHHa cnoponojiJieHHHa Ha CTa^nn BaKyojiH3HpoBaHHHx MHKpocnop op6n- 
Kyjibi CTaHOBaTca MeHee ajieKTpomionjioTHbiMH. HaMH noKa3aHo, hto otjio- 
jKeHne cnoponojiJieHHHa Ha opSnnyjiax b 3tot nepnoji; nponcxoflHT b BHfle 
rjioSyji, o6pa3yioin;Hxca b HHBarnHaijHHx njia3MajieMMH TaneTyMa b KOHTaKTe 
c MeM6paHonoflo6HHMH JiaMejiJiaMH. 

B ^onojiHeHHe k yna3aHHHM BHme 3 TanaM BbiaBjieHo oTJiojKeHne cnopo¬ 
nojiJieHHHa Ha op6nKyjiax b BHjje jieHT h crycTKOB (JnSpHJiJiapHoro MaTepnajia 
Ha CTaflHH no3AHen HHTep<J)a3bi MHKpocnop, a TamKe b BH^e rjioSyji Ha hoct- 
MHTOTnaecKHx aTanax pa3BHTHa nmibHHKa. KpoMe Toro, b HacToanjeM nccjie- 
^oBaHHH noKa3aHo, hto nocTpoeHne opSnKyji mojkct nponcxo^HTb 6e3 yaacraa 
npoopSnKyji, nyTeM cjinaHna rJioSyji, $opMHpyioin l Hxca b HHBarnHaijHax 
njia3MajieMMbi TaneTyMa, b KaHajioo6pa3Hbix pacninpeHnax aH,n;onjia3MaTH- 
aecKoro peTHKyjiyMa h b HenocpeACTBeHHOM KOHTaKTe c ocTaraaMH noJiJieH- 
KHTa nocjie fle3HHTerpan;HH n;HTonjia3MH TaneTaJibHbix KJieTOK. 

MeTOA CKaHHpyioin;eH ajieKTpoHHOH mhkpockohhh ho3bojihji BbtaBHTb 
He tojibko 3HaanTejibHHe H3MeHeHna b pa3Mepax opSnKyji (yBejinneHne hx Ha 
paHHnx aTanax pa3BHTHa nmibHHKa, noaBjieHne flonojiHHTejibHHX mcjikhx 
Op0HKyJI Ha H03AHHX 3Tanax), HO TaKJK© OCoSeHHOCTH HX npOCTpaHCTBeHHOH 
CTpyKTypbi. OpSnKyjibi aBjiaiOTca OKpyrJibiMH o6pa30BaHHHMH, nocTpoeHHHMH 
H3 rjioSyji, (JopMHpyeMbix TaneTajibHbiMH KJieTKaMH Ha pa3Hbix aTanax pa3- 
BHTHH HblJIbHHKa. 

Cym;ecTBeHHbiH BKJiafl b nocTpoeHne komejickchoh MeMbpaHH h aohojihh- 
TejibHbix opSnKyji bhocht rjioSyjibi, oSpasyiomneca MejKAy pa^najibHHMH 
CTeHKaMH TaneTaJibHHx KJieTOK h b KaHaJioo 6 pa 3 Hbix CTpyKTypax, <J>opMH- 
pyeMHX 3Hji;onJia3MaTHaecKHM peTHKyjiyMOM. B HbiJibHHKe Allium 6hjio no- 
Ka3aHo Hajinane b KaHajiax 3Hji;onjia3MaTHaecKoro peTHKyjiyMa npoopbnKy- 
jiapHHx Teji h rjioSyji cnoponojiJieHHHa, KOTopue, no mhchhio aBTopoB, nepe- 
HocaTca no 3thm KaHajiaM b rHe3AO nbiJibHHKa, r^e oTKJia^HBaiOTca Ha op 6 n- 
Kyjiax (Risueiio et al., 1969). 

CeTb, cocToanjaa H3 o6pa30BaHHH, no oKpamHBaeMOCTH oTHocanjHxca 
k cnoponoJiJieHHHy, o 6 Hapy>KeHa b n;nTonjia3Me TaneTaJibHbix KJieTOK Beta 
vulgaris h Secale cereale npn HCCJiejjoBaHHH cpe30B an;eT0JiH30BaHHbix hhjib- 
hhkob (Tojiy 6 eBa h flp., 1977). B flaHHOM cjiyaae peab mojkct hath TaKase 
o cnoponojuieHHHe, CHHTe3npoBaHHOM b KaHajiax 3 H^;onjia 3 MaTHaecKoro peTH¬ 
KyjiyMa. Abtoph onncajiH npncyTCTBHe noAoSHoro me o6pa30BaHna b ijhto- 
mia3Me MHKpocnop. AHaJiornaHbie gamine nojiyaeHbi paHee fljia MHKpocnop 
Berberis vulgaris (Gabara, 1974). TaKHM o 6 pa 30 M, 3 Hji;onjia 3 MaTHHecKHH pe- 
THKyjiyM HBJiaeTca, no-BH^HMOMy, mcctom o6pa30BaHna h BHyTpnKJieTOHHoro 
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TpaHcnopTa npeAinecTBeHHHKOB cnoponoJiJieHHHa. Ilpn onpe^ejieHHHX yc- 
jiobhhx npe^mecTBeHHHKH MoryT nojiHMepH30BaTbca npaMO b pacnmpeHHHx 
3HAonjia3MaTHaecKoro peranyayMa. 

Hccjie,n;oBaHHH noKa3ajm, hto cynjecTByeT onpe^ejieHHHH napaJiJiejiH3M 
npn (JopMHpoBaHHH cnoponoJiJieHHHcoAepjKamHx CTpyKTyp b nmiLHHKe 
JIHJIHH, BLipajKaiOmHHCH B OflHOBpeMeHHOM IIOHBJieHHH OAHHaKOBbIX <J)OpM 
oTJio>KeHHH cnoponoJiJieHHHa h oflHHaKOBon HHTeHCHBHocTH 9Toro npoijecca. 
Tan, Ha CTa^nn mojioahx MHKpocnop cnoponojiJieHHH 3K3hhli h opSnKyji HMeeT 
cxo^HHe CTpyKTypy h 9JieKTpOHHyio hjiothoctl. Ha HapyjKHon noBepxHocTH 
cnop h TaneTajiLHHx KJieTOK HMeeTcn cjioh (JmSpHJiJiHpHoro MaTepnaJia, 
b KOTopoM o6Hapy>KHBaH)TCH 6oJiee ajieKTpoHHomioTHbie crycTKH. 

Ha CTa^HH BaKyoJiH3HpoBamibix MHKpocnop hpohcxoaht 3HaaHTejibHoe 
oTJiojKeHne cnoponoJiJieHHHa nan Ha opSnKyjiax, Tan h Ha 9K3HHe. Cnoponoji- 
JieHHH CTaHOBHTCH MeHee 9JieKTpOHHOnJIOTHHM. OTJIOJKeHHe CnoponoJiJieHHHa 
b BHfle rJioSyji c yaacraeM MeM6paHonoAo6Hbix jiaMejui hact OAHOBpeMemio 
Ha noBepxHocTH cnopH h b HHBarHHaijHHx HJia3MaJieMMH TaneTyMa. nocjie 
ji;e3HHTerpai^HH TaneTyMa oTjiojneHHe cnoponoJiJieHHHa Ha 9K3HHe, opSnKy- 
Jiax h TaneTajiLHOH HJieHKe hpohcxoaht b $opMe crycTKOB h jieHT ajieKTpoHHo- 
nJioTHoro BenjecTBa. 9tot nepnoA (JopMnpoBaHHH cnoponojiJieHHHcoAepjKamHX 
CTpyKTyp CBH3aH c Mo6HJiH3an;HeH komhoh6htob noJiJieHKHTa h npoAOJDKaeTCH 
Ao nocjieAHHX 9TanoB pa3BHTnn ntiJiLHHKa. TaKon napajuiejiH3M o6Hapy>KeH 
h y Apyrnx pacTeHHH (Christensen et al., 1972; Dickinson, 1976) h mojkct 
6litl oSycjioBJieH habhthhhoctlio npeAmecTBeHHHKOB hjih ycjioBHH hx nojin- 
Mepn3an;HH. Bonpoc o bo3mo>khhx HCTOHHHKax HenocpeACTBeHHtix npeAmecT- 
BeHHHKOB cnoponoJiJieHHHa Ha pa 3 Hbix aTanax pa3BHTHH HbiJibHHKa 6yAeT 
paccMOTpeH HaMH b APyroft CTaTte. 

noJiHMepH3an;HH cnoponoJiJieHHHa b HbiJibHHKax H3yaeHHoro HaMH BHAa 
poAa Lilium mojkct ocymecTBjiHTLCH Kan c yaacTneM MeM6paHonoAo6HHX 
jiaMejui, Tan h BHe cbh3h c KaKHMH-Jin6o CTpyKTypaMH — b bhac JieHT h crycT- 
kob $H6pHJiJiHpHoro MaTepnajia. XapaKTepHon aepTon MeM6paHonoAo6Hbix 
JiaMejui HBjiaeTCH 9JieKTpoHHonpo3paaHHH cjioh mnpHHOH 6—7 hm. 9tot cjioh 
c o6enx ctopoh noKpHBaeTca ajieKTpoHHonjioTHHM MaTepnajioM, nocjie aero 
jiaMejuia Ao6aBJiaeTca k paHee CHHTe3npoBaHHOMy cnoponojuieHHHy. Tanon 
cnoco6 oTJio>KeHHa cnoponoJiJieHHHa o6Hapy>KeH npn (JopMnpoBaHHH h9K3hhli 
y HeKOTopbix pacTeHHH (Rowley, Southworth, 1967; Godwin et al., 1967), ; 
a TaK>Ke npn (JopMnpoBaHHH Bcex ajieMeHTOB 9K3hhh y jihjihh (Dickinson, 
Heslop-Harrison, 1968). 

Ha HameM MaTepnajie noKa3aHo, hto MeM6paHonoAo6Hbie jiaMejuiH yaacT- 
ByiOT TaK>Ke b o6pa30BaHHH cnoponojuieHHHOBHX rjioSyji, (JopMnpyeMbix Ha 
Hapy>KHOH noBepxHocTH H 9 K 3 HHH h b HHBarHHaijHHx HJia3MajieMMH TaneTyMa. 
B oTAejiLHLix cjiyaaax yAaeTca npocjieAHTb cbh3b MeM6paHonoAo6HHx JiaMejui 
c njia3MajieMMOH h ny3bipbKaMH, hto mojkct yKa3HBaTb Ha hx nponcxojKACHHe 
ot 9thx CTpyKTyp. HHorAa MeM6paHonoAo6Hbie JiaMejuiH B03HHKai0T b cjioe 
BJieKTpoHHonjioTHoro <f)H6pHJiJiapHoro BenjecTBa BHe cbh3h c KaKHMH-JinSo 
CTpyKTypaMH. B otom cjiyaae, bo3mo>kho, ohh npeACTaBJiaiOT co6oh Shmojic- 
KyjiapHbie cjioh, (JopMnpyiomHecH b pe3yJibTaTe npaMoro KOHTaKTa noJiap- 
hhx JinnHAOB c boahbim coacpjkhmhm THe3Aa nbiJibHHKa. 

IIo-BHAHMOMy, (JopMa oTJio>KeHHa cnoponoJiJieHHHa b SojibmoH CTeneHH 
3aBHCHT ot KOHn;eHTpai];HH npeAmecTBeHHHKa. BbicoKaa KOHn;eHTpai];Ha Moaner 
npnBOAHTb k aBTonoJiHMepH3an;HH. Pa 3 JinaHHe $opMbi oTJio>KeHHa cnoponoJi¬ 
JieHHHa, saBHcaiAHe ot ocoSeHHocTen h KOHijeHTpan;HH npeAmecTBeHHHKOB, 
MoryT BCTpeaaTbca b HbiJibHHKax pa3Hbix pacTeHHH, a TaKace b HbiJibHHKax 
OAHoro pacTeHna Ha pa 3 Hbix aTanax MHKpocnopo- h raMeToreHe3a, o6ycJio- 
BjiHBaa oco6eHHocTH XHMnaecKoro cocTaBa h Mop<JoJiorHH (JopMnpyioiAHXca 
cnoponojuieHHHCOAep>Kain;HX CTpyKTyp. 
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SUMMARY 


The formation of the exine as well as sporopollenin-containing structures of the tape- 
turn in the anther of Lilium of sort Enchantment has been investigated by means of trans¬ 
mission and scanning electron microscopy. The continuous deposition of sporopollenin 
in the form of globules, membrane-like lamellae, clusters, and fibrils has been discovered 
on the outer surface of the nexine during the post-tetrad ontogeny of the pollen grain, 
which is considered a mechanism of the nexine correction with regard to the cell volume 
increase. Alongside with the orbicules the tapetum forms the peritapetal and tapetal 
membranes, which compose the complex membrane investing the loculus by the time of de¬ 
hiscence. Parallelism in the mode and intensity of sporopollenin deposition on the exine 
and structures formed by the tapetum is discussed. 
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COOEmEHHH 


yffH 581.9 (571.122) 


E. II. IIpoKonbeB 

CHCTEMATHHECKHH H 3KOJIOrO-EHOJIOrHHECKHH COCTAB 
<PJIOPbI nonMbl HPTblfflA 

E. P. P R O K O P I E V. SYSTEMATICAL AND ECOLOGO-BIOLOGICAL STRUCTURE OP THE 
FLORA OF IRTYSH RIVER FLOOD-PLAIN 

Ha ocHOBe MHorojieTHnx reoSoTammecKHx nccjie^OBaHHH bhhbjigh cncTeMaTHHecKira 
h aKOJioro-SnojiornqecKHH cocTaB <|>jiopH hohmbi UpTHma Ha ynacTKe YcTB-KaMeHoropcK— 
ycTBe UpTHma. no pa,n;y noKa3aTejien npoBefteHO cpaBHeHne $Jiop 0Tpe3K0B hohmh CTen- 
HOH, JieCOCTenHOH, JieCHOH 30H, BCKpHTBI OCHOBHHe HepTH CXOftCTBa H pa3JIHHHH flaHHHX 

$jiop. 

cDjiopa hohmh Hpraina — oahoh h3 KpynHeHinnx pen 3anaflHon 
Ch6hph — ao HacTOHnjero BpeMeHH ocTaeTCa npaKTnaecKH HeH3yaeHHOH krk 
caMOCTOHTejiLHoe HBJieHne npnpoAH. CBeAGHna o MecTOHaxojKAOHHH pacTeHHH 
Ha Hprame, coAepacamHeca bo «<Djiope 3anaAHon Ch6hph» (1927—1964) 
HBo«®Jiope Ka3axcTaHa» (1956—1966), HeMHoroaHCJieHHBi h oSbihho na- 
caiOTca He KOHKpeTHo hohmh, a aojihhh b n;ejiOM. Cnen;HajiLHHe <J>jiophcth- 
necKHe ny6jiHKan;HH no noHMe HpTBima HaM Hen3BecTHH, a eAHHHHHBie reo- 
SoTaHHHecKne paSoTBi (EpoH30B, 1929; EapHmHHKOB, 1933; Xp>KaHOBCKHH, 
1949; TapaSaeBa h AP-, 1957; ^HAHHa, 1961; KapaMLimeBa, PanKOBCKaa^ 
1973; npoKonbeB, 1975, 1976, 1978, h AP-) ne no3BOJiaiOT cocTaBHTL asuko 
caMoro npH6jiH3HTejii»Horo npeACTaBJieHHH o (Juiope Been hohmbi. Hmohho 
3TH oSCTOHTeJIBCTBa H HOSyAHJIH aBTOpa K HOCTaHOBKe 3aAaHH, 03HaaeHH0H 
B Ha3BaHHH A&HHOH Hy6jIHKan;HH, B OCHOBy KOTOpOH HOJIOJKeHBI <|)JIOpHCTHHe- 

CKne h reoSoTaHHaecKHeMaTepnajiBi (okojio 3000 jihctob repSapnan 2500 reo- 
SoTaHnaecKHX onncaHnn), 1 coSpaHHBie aBTopoM b nepnoA c 1969 no 1979 r. 
Ha MapmpyTax, noKpBiBmHx paBHOMepHon ceTBio noHMy ot YcTB-KaMeHo- 
ropena ao ycTBa HpTBima. KpoMe Toro, HaMH HcnojiB30BaHBi Taione CBeAeHna, 
coAepjKaiAHeca b ynoMHHyTBix (JmopHCTHaecKHX CBOAKax h reoSoTaHnaecKHX 
HCTOHHHKaX. 

noHMa HpTBima Ha BceM ee npoTa>KeHHH npeACTaBjiaeT co6oh CBoeo6pa3- 
hhh, aeTKo o6oco6jieHHBiH ot onpyjKaioiAHX TeppnTopHH JiaHAma(|)T, h no- 
BTOMy <f)Jiopa ee HecoMHeHHo AOJiama npoaBjiaTB b onpeAeaemioH CTeneHH 
AejiocTHocTB h eAHHCTBo. BMecTe c TeM 3HaaHTejiBHaa nmpoTHaa npoTaaseH- 
hoctb oScjieAOBaHHoro yaacTKa hohmbi (Me>KAy 50 h60° c. m.), nepecenaiomero 
CTenHyio (C), JiecocTenHyio (JIC) h loamyio nojioBHHy jiecHon (JI) 30H 3anaA- 
hoh Ch6hph, AOJDKHa npeAonpeAejiHTB CBoeo6pa3ne $Jiop pa3JiHHHHX 0Tpe3- 
kob hohmbi. YanTBiBaa AaHHoe oScTOHTejiBCTBo, mbi nonBiTaJiHCB npoaHaJin- 
3npoBaTB nan (Jmopy hohmbi b ijejioM, Tan h (JuiopH otaojibhbix ee 0Tpe3K0B, 
pacnoJio>KeHHBix b rpaHnn;ax yna3aHHHX 3 oh. 


1 KojuieKAHH cocyAHCTHx pacTeHHH, c$arHOBHx mxob h jinmaHHHKOB o6pa6oTaHa 
aBTopoM h npoBepeHa cTapmnM HaynHBiM coTpyAHHKOM TepSapna Tomckoto yHHBepcnTeTa. 
H. O. BHjiijaH; KojuieKAHH 3ejieHHx mxob o6pa6oTaHa aoa^htom Tomckoto neAarornae- 
CKOrO HHCTHTyTa C. B. ryAOmHHKOBHM. 
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H 3 BecTH 0 , uto CBoeo6pa3ne bchkoe <f)jiopi>i npoHBjiaeTCH b pa3JiEUHBix 
ee aepTax h xapaKTepE3yeTca pa3HBiME noKa 3 aTejiaMH, cpe^n kotopbix Ba>KHyio 
pojib nrpaiOT noKa3aTejin beaoboto SoraTCTBa, CHCTeMaraaecKOH CTpyKTypti, 
^KojiornaecKoro cocTaBa h cocTaBa >KH3HeHHHx <J>opM, noMoraionjae pemaTb 
u;ejiHH paA TeoperaaecKax h npaKTEaecKEX BonpocoB . 2 

Bcero b nomae HpTBima HaMH BBiaBjieHo 742 BEAa pacTeHnn: 694 ijBeTKo- 
BHX (H3 HEX 539 ABy^OJILHLIX H 155 OflHOflOJILHLIx), 5 TOJIOCeMaHHHX, 11 co- 
CyflHCTHX CEOpOBHX (H 3 HEX 7 BEflOB XBOrO.eE E 4 BEfla EanopOTHEKOB), 28 BE- 
Aob mxob e 4 BEfla HanoaBeHHHx jiEmaEHEKOB. B ijejiOM (Jrnopy eoembi HpTBima 
mojkho caETaTB, no-BE^EMOMy, SoraTOE, o aeM CBE^eTejiBCTByeT xote 6bi tot 
( <J)aKT, ETO BE^OBOe pa3H006pa3Ee <|)JIOpBI COCyflECTBIX paCTeHEE EOEMBI COCTa- 
BjiaeT 21% Bcex beaob $jiopbi 3 anaAH 0 E Ce6epe, npoaHajiE3EpoBaHHOE b 3tom 
njiaHe JI. II. CepraeBCKOE (1968). 

Bee beabi oTHocaTca k 100 ceMeiiCTBaM e 356 po^aM , 3 E3 hex cocyAECTBix 
paCTeHEE 84 ceMeECTBa e 334 po^a, a mxob e JiEmaEHEKOB cooTBeTCTBemio 
14 ceMeicTB, 20 poaob e 2 ceMeECTBa, 2 poAa. H3BecTHo, hto cooTHomeHEa 
BEflOBoro, po^oBoro e ceMeECTBeHHoro SoraTCTB (JmopBi, BBipa>KeHHBie cpe^HEM 
hecjiom beaob b poAe (b/p) e b ceMehcTBe (b/c), a TaiOKe cpe^HEM hecjiom 
poflOB b ceMeECTBe (p/c), aBjiaiOTca nonasaTejiaME CECTeMaTEaecKOE CTpyn- 
TypBi <|>JiopBi (IHmeat, 1974). Bo <|>Jiope eoembi HpTBima 3te EOKa3aTejiE xa- 
paKTepE3yiOTca HeBBicoKEME 3HaaeHEaME (b/p — 2.1; b/c — 7.4; p/c — 3.6), 
hto roBopET 06 yMepeHHOM CECTeMaTEaecKOM MHoroo6pa3EE aaHHOE <J)JiopH. 

no SoraTCTBy BEftaME nepBBie aochtb MecT 3aHEMaiOT cae^yiomEe ceMeE- 
CTBa: Compositae (12.3% ot oSiqeroHECJia beaob BnohMe), Gramineae ( 8 . 8 %), 
Papilionaceae (6.0%), Cruciferae (5.4%), Rosaceae (5.0%), Cyperaceae (4.9%), 
Ranunculaceae (3.9%), Chenopodiaceae (3.8%), Caryophyllaceae (3.4%;, 
Scrophulariaceae (3.4%). B cyMMe ohe co^epjKaT 56.9% beaob. Hecjio ce- 
MeECTB, npeACTaBjieHHBix 6 ojiee aeM aochtbk) BE^aME, paBHo 16 (16%), 6 ojiee 
aeM naTBio BEflaME — 24 (24%), oahem beaom — 32 (32%). nepeaECJieHHBie 
BBime ceMeECTBa (3a ECKJiioaeHEeM Cyperaceae e Ranunculaceae) bxoaht (BMecTe 
c Umbelliferae e Labiatae) b nepByio flecaTKy TaKjne e no poAOBOMy pa 3 Hoo 6 - 
pa 3 Eio, BKJiioaaa 54.5% Bcex po^OB. 

H 3 poaob HaESojiee SoraTBi BEflaME Carex (3.4%), Artemisia (2.2%), 
Ranunculus (2.0%), Potentilla (2.0%), Salix (1.5%), Polygonum (1.2%), 
Juncus (1.1%), Silene (1.1%), Astragalus (1.1%), Allium (1.1%), Veronica 
(1.1%). Hecjio pojj;oB, npe,n;cTaBjieHHHx 6ojiee aeM aochtbio become, paBHo 
5 (1.4%), SojieeaeM ehtbio BE^aME — 25 (7.0%), oahem beaom — 111 (31.0%). 

Ckbo3hhme b noEMe HpTBima, t. e. BCTpeaaioro;EMEca bo (Jmopax Bcex 
Tpex OTpe3KOB EOEMBI, EBJIEIOTCa 54 CeMeECTBa (54%), 137 POAOB (38%) 
e 199 beaob (27%). Cpe^H nocjieAHEx npeoSaa^aiOT JiyroBBie e jiyroBo- 6 o- 
jioTHBie beam, 6 ojiee ejie MeHee ycTOEHEBBie k cneu;E<J)EHHBiM 3KOJiorEaecKEM 
<|>aKTopaM noEMeHHoro jiaHAma(|)Ta — 3aTonjieHEio eojibime BOAaME e ajuiio- 
BEajiBHocTE: Elytrigia repens (L.) Nevski, Agrostis gigantea Roth, Alisma 
plantago-aquatica L., Rutomus umbellatus L., Calamagrostis epigeios (L.) 
Roth, Caltha palustris L., Carex acuta L., C . praecox Schreb., C. vesicaria 
L., Cirsium setosum (Willd.) Bess., Cnidium dubium (Schkuhr) Thell., Pha- 
laroides arundinacea (L.) Rausch., Equisetum arvense'* L., E . fluviatile L., 
Filipendula ulmaria (L.) Maxim., Eleocharis palustris (L.) Roem. et Schult., 
Inula britannica L., Juncus atratus Krock., Lathyrus palustris L., Lysimachia 
vulgaris L., Lythrum salicaria L., Mentha austriaca Jacq., Myosotis caespitosa 
K. F. Schultz, Oenanthe aquatica (L.) Poir., Phragmites australis (Cav.) 
Trin. ex Steud., Poa pratensis L., P . palustris L., Ranunculus repens L. e AP* 
KpoMe Toro, k ckbo3hbim beasm othocetce pha xopomo npEcnocoSjieHHBix 


2 Bonpocn reorpa^EraecKoro aHajiH3a h reHe3Hca $jiopn hohmh HpTBima npeftnojia- 
raeTca paccMOTpeTB b oco6oh cTaTBe. 

3 06T»eM h HanMeHOBaHne CHCTeMaTHaecKnx eAHHHii; ashh no «®jiope 3anaAHon Cn- 
6npn» (1927—1964), «OnpeAejiHTejiio jincTocTe6ejii>HHx mxob Apkthkh CCCP» (1961) n 
«OnpeAeJiHTejuo JinmanHHKO b CGCP» (1971—1978). 
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k noHMeHHHM MecTooSHTftHHHM ApoBecHbix nopoA: Populus nigra L., Salixr 
alba L., S. cinerea L., S. rossica Nas., S. triandra L. h HenoTopbie APyrne. 

npn ABHJKeHHH BHH3 HO TeaeHHH) HpTbima HaSjIIOAaiOTCH H3MeHeHHH CH- 
CTeMaTH^ecKoro cocTaBa noHMeHHOH <f)Jiopi>i. BnAOBoe SoraTCTBo 3aKOHOMepHo 
yMeHLmaeTCH Ha OTpe3Kax hohmli ot C 30hli k JIC h AaJiee k JI 30He (TaSa. 1), 
HTO HaXOAHTCH B HpHMOH 3aBHCHMOCTH C yMeHbmeHHeM B 3TOM HanpaBJieHHH 
SoraTCTBa <f)Jiop npnJieraiomHX k nosMe TeppHTopnn h c yMeHbmeHneM pa3Ho- 
o6pa3HH HOHMeHHBIX MeCTOoSnTaHHH. 3aKOHOMepHO H3MeHHK)TCH B yna3aH- 
hom HanpaBJieHHH Tanase h «nponopii;HH <f)Jiopbi» (Ta6ji. 1). npn 3tom nona3a- 
Tejib «poaoboh HacHiAeHHOCTH)) (cpeAHee hhcjio bhaob b poAe) H3MeHaeTca 
Majio, ocTaBaacb bo Bcex cayaaax HeSojibmon BejiHHHHOH (1.8—1.7) h cbhao- 
TejibCTBya o 3HaanTejibHOM poaobom pa3Hoo6pa3HH <|>Jiop OTpe3KOB hohmbi, 
a cpeAHee hhcjio poaob h b ocoSeHHocTn cpeAHee hhcjio bhaob b ceMencTBe 
BapbnpyiOT b 3HaanTejibHbix npeAOJiax h yKa3biBaiOT Ha cnen;H<f)HKy cncTeMa- 
THHeCKOH CTpyKTypbi AaHHbix <f)Jiop. 


TABJIHI1A 1 

KoJIHHeCTBeHHHe COOTHOineHHH CHCTeMaTHHeCKHX eAHHHA 
bo $jiopax pa3JiHHHHx OTpe3KOB hohmbi HpTBima 



KOJIHHeCTBO | 

CpeAHee hhcjio 


ceMeiiCTB 

pOflOB 

BHAOB 

bhaob 
b pOAe 

BHAOB 

b ceMeiiCTBe 

POAOB 

b ceMeiiCTBe 

OrenHaa 30Ha 

80 

296 

550 

1.8 

6.9 

3.7 

JlecocTenHaa 30Ha 

64 

207 

378 

1.8 

6.0 

3.2 

JlecHaa 30Ha 

81 

216 

366 

1.7 

4.5 

2.7 


CBoeo6pa3ne <f)Jiop 0Tpe3K0B nonMbi o6Hapy>KHBaeTCH TaKjne h npn aHajiH3e 
HX CHCTeMaTHHeCKHX CneKTpOB Ha ypOBHe pa3JIHHHHX TaKCOHOB. npn 3TOM, 
HecMOTpa Ha HHTpa30HajibHHH xapaKTep noHMeHHHx jiaHAma<J)TOB, CHCTeMara- 
qecKne cneKTpbi bo $jiopax pa 3 Hbix 0Tpe3K0B hohmh Hprama xopomo OTpa- 
>KaiOT 30 HajibHoe nojiojKeHne h 30HajibHHe ocoSeHHocra AanHbix <J)jiop. Oco- 
6eHHo 3to nacaeTca o6m;ero noBHAOBoro cocTaBa <f)Jiop OTpe3KOB hohmh C h 
JI 30H. B cneKTpax HanSojiee KpynHnx CHCTeMaTnaecKHx eAHHnn; HaSaiOAa- 
eTca yBejinaeHHe bhh3 ho TeaeHHio penn OTHocnTejibHoro yaacraa rojioceMHH- 
HHX, COCyAHCTbIX CHOpOBHX, a TaKJKe MXOB H JIHmaHHHKOB COOTBeTCTBeHHO OT 

0.2, 1.0, 0.6% bo <f)Jiope 0Tpe3Ka hohmbi C 30hh ao 1.1, 2.4, 8.8% bo (frnope 
OTpe3Ka JI 30HH. 

B ceMencTBeHHbix, poaoblix h bhaoblix cneKTpax <f)jiop OTAejibHbix OTpe3- 
kob hohmh CBoeo6pa3ne CHCTeMaTnaecKoro cocTaBa npoaBJiaeTca npe>KA^ 
Bcero B HaJIHHHH B HHX Cneii;H<f)HHHHX CeMeHCTB, POAOB H BHAOB (Ta6jl. 2), OT- 


TABJIHI1A 2 

KojnrcecTBeHHHe cooTHomeHHH cnen;H(|)HHHi>ix ceMencTB, poaob ii bhaob 
bo $Jiopax 0Tpe3K0B hohmbi HpTLima 



CeMeflcTBa 

Poabi 

Bhabi 


HHCJIO 

% 

HHCJIO 

% 

HHCJIO 

% 

CTeimaH 30Ha 

12 

15 

85 

29 

238 

43 

JlecocTenHaa 30Ha 

— 

— 

6 

2 

25 

7 

JlecHaa 30Ha 

21 

26 

54 

25 

122 

33 


MeaeHHHX bo (|)Jiope tojibko Kanoro-To oahoto OTpe3Ka noHMbi h oTcyTCTByio- 
hjhx bo $Jiopax A»yx Apyrnx 0Tpe3K0B. OcoSemio 3HaanTejibHo CBoeo6pa3ne 
B 3TOM nJiaHe <f)JIOp 0Tpe3K0B HOHMH G H JI 30H. 

Bo <f)Jiope 0Tpe3Ka hohmh C 30HH k cnen;H<J)HHHbiM ceMencTBaM othochtch 
Amaryllidaceae , Ephedraceae , Fumariaceae , Papaveraceae , Santalaceae 7 
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Orobanchaceae, Valerianaceae, Salviniaceae, Najadaceae, Trapaceae, a Taione 
Aceraceae h Parmeliaceae, a cpe^n cnei^n^HHHHX bhaob hbho npeoSjia^aiOT 
CTenHLie pacTeHna: Acroptilon repens (L.) DC., Agropyron cristatum (L.) 
Beauv., Alyssum desertorum Stapf, Androsace turczaninowii Freyn, Artemisia 
pauciflora Web., A. schrenkiana Ledeb., Astragalus testiculatus Pall., Cara- 
gana frutex (L.) C. Koch, Carex stenophylloides V. Krecz., C . supina Willd., 
Ceratocarpus arenarius L., Dodartia orientalis L., Leymus ramosus (Trin.) 
Tzvel., L. angustus (Trin.) Pilg., Psathyrostachys juncea (Fisch.) Nevski, 
Ephedra distachya L., Eurotia ceratoides (L.) C. A. Mey., Ferula soongarica 
Pall, ex Spreng., Poa bulbosa L., Potentilla bifurca L., Spiraea hypericifo- 
lia L., Stipa lessingiana Trin. et Rnpr., Achnatherum splendens (Trin.) Nevski, 
Veronica incana L., JimnaHHHK Parmelia vagans Nyl. h t. a- 

CBoeo6pa3ne <J)jiopH OTpe3Ka hohmh JI 3ohli odycjioBjieHo npncyTCTBneM 
cae^yion^Hx cnen;H<J)HHHHx ceMencTB: Pinaceae, Droseraceae, Pyrolaceae, 
Ericaceae, Cornaceae, Menyanthaceae, Polemoniaceae, Balsaminaceae, Elati- 
naceae, Cladoniaceae, Sphagnaceae h enje 10 ceMencTB 3ejieHHx mxob. CpeAH 
cnen;H(|)HaHHx bhaob flaHHon <f)Jiopi>i aScojnorao npeodjia^aiOT jiecHbie h 6ojiot- 
Hue pacTeHna: Abies sibirica Ledeb., Pinus sibirica Du Tour, P . sylvestris 
L., Picea obovata Ledeb., Actaea erythrocarpa Fisch., Alnus incana (L.) 
Moench, Athyrium filix-femina (L.) Roth, Calla palustris L., Carex globula - 
ris L., Chamaedaphne calyculata (L.) Moench, Circaea alpinaL., Drosera 
rotundifolia L., Dryopteris carthusiana (Vill.) H. P. Fuchs, Equisetum sylva - 
ticum L., Ledum palustre L., Maianthemum bifolium (L.) F. W. Schmidt, 
Menyanthes trifoliata L., Oxalis acetosella L., Paris quadrifolia L., Polemo- 
nium caeruleum L., Comarum palustre L., 6 bhaob c^amoBLix mxob, 
18 bhaob 3ejieHLix mxob, 3 BHfla JinmaHHHKOB H3 pofla Cladina 
h t. a. 

Oaopa 0Tpe3Ka hohmh JIC 30hli no cncTeMaTnaecKOMy cocTaBy 3aHHMaeT 
npoMe>KyToaHoe noJiojKeHne Me>KAy <J)jiopaMH coce^Hnx 0Tpe3K0B hohmh h 
noaTOMy coAep>KHT MaJio cnen;H<|)HHHHX aaeMeHTOB. CneijH^HHHHe ceMencTBa 
b Hen OTcyTCTByioT, cnen;H<J)HHHbix po^oB HMeeTca Bcero jihiub 6, a cneijH^HH- 
hhx bhaob — 25: Agrostis canina L., Alisma gramineum Lej., Carex ruthe - 
nica V. Krecz., Myosotis imitata Serg., Cotoneaster melanocarpus Fisch. ex 
Blytt, Phleum phleoides (L.) Karst., Veronica prostrata L., Dipsacus gmelinii 
Bieb. h ap. 

AHajiH3 cocTaBa HanSojiee SoraTHx BH^aMH ceMencTB h poaob bo <f)Jiopax 
pa3HHx OTpe3KOB HOHMH HpTbima nona3aJI, HTO Bee OHH HBJIHIOTCH o6m i HMH 
jjjih AaHHHX <f)Jiop. H 3 Ta6ji. 3 bhaho, hto bo Bcex <f)jiopax nepBbie Asa MecTa 
saHHMaiOT Compositae h Gramineae , coAepjKamne b cyMMe 17.0—22.9% bhaob; 
m3 10 npeo6jiaAaioin;Hx ceMencTB ohnpMH hbjihiotch cneAyiomHe ceMbt Compo¬ 
sitae, Gramineae, Papilionaceae, Cyperaceae, Rosaceae, Ranunculaceae h 
•Caryophyllaceae. IIpH abhjkchhh c rora Ha ceBep pojib ijejioro pa^a ceMencTB 
b $opMHpoBaHHH hohmchhoh <|)JiopH MeHaeTca: Chenopodiaceae, Liliaceae , 
Roraginaceae, Compositae, Gramineae, Cruciferae, Papilionaceae 3 aMerao 
yMemmaiOT CBoe oTHocnTejibHoe yaacrae, a pojib Polygonaceae, Cyperaceae, 
Scrophulariaceae, Juncaceae, Equisetaceae h Sphagnaceae B03pacTaeT. Hto 
K acaeTca poaoboh CTpyKTypH, to H3 acchth npeoSjiaAaiomHX poaob oSiahmh 
AJih Bcex 0 Tpe 3 K 0 B hohmh hbjihiotch Carex, Ranunculus, Potentilla, Salix h 
Polygonum (Ta6a. 4). IIpH 3 tom Carex ctoht Ha nepBOM MecTe bo Bcex <J)jiopax, 
a BTopoe h TpeTbe MecTa 3aHHMaiOT cooTBeTCTBeHHo bo <f)Jiopax 0Tpe3K0B 
mohmh C h JIC 30H Artemisia h Ranunculus, bo <$Jiope 0Tpe3Ka JI 30hh — 
Ranunculus h Salix . 

PacaeT KoatfxfmijHeHTa t («Tay») panroBon KoppejiaijHH KeHA 3 Jia (K)ji, 
KeHA3Ji, 1960; IIImhat, 1974) oSHapyaoui yMepeHHoe h Bbiconoe cxoactbo ch- 
CTeMaTHuecKOH CTpyKTypn Bcex 0Tpe3K0B hohmh no aschth npeohJiaAaiorAHM 
ceMencTBaM h poAaM (pnc. 1). Ilpn 3 tom CTpyKTypa <f)Jiop 0 Tpe 3 K 0 B hohmh 
C h JIC 3 oh ohjiaAaeT SoJibmHM cxoactbom Ha ypoBHe poaob, a CTpymypa <|>Jiop 
HTpe 3 KOB HOHMH JIC H JI, C H JI 30 H HOKa 3 HBaeT 60 Jiee BHCOKOe CXOACTBO Ha 
ypoBHe ceMencTB. 
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TAEJIHIJA 3 

YnacTHe Han6ojiee 6oraTtix BHftaMH ceMencTB bo $Jiopax QTpe3KOB hohmh Hproma 


CeMeflcTBO 

CTenHaa 30Ha 

JlecocTermaa 30Ha 

JlecHaa 30Ha 

HHCJIO 

% 

HHCJIO 

°/o 

HHCJIO 

% 

Compositae 

76 

13.8 

53 

14.0 

34 

9.3 

Gramineae 

50 

9.1 

33 

8.7 

28 

7.7 

Cruciferae 

38 

6.9 

16 

4.2 

11 

3.0 

Papilionaceae 

36 

6.6 

17 

4.5 

16 

4.4 

Rosaceae 

28 

5.1 

22 

5.8 

20 

5.5 

Cyperaceae 

25 

4.6 

19 

5.0 

23 

6.3 

Ranunculaceae 

25 

4.6 

15 

4.0 

15 

4.1 

Chenopodiaceae 

24 

4.4 

11 

2.9 

2 

0.6 

Caryophyllaceae 

24 

4.4 

14 

3.7 

12 

3.3 

Umbelliferae 

18 

3.3 

13 

3.5 

11 

3.0 

Labiatae 

17 

3.1 

12 

3.2 

12 

3.3 

Liliaceae 

16 

2.9 

3 

0.8 

4 

1.1 

Salicaceae 

12 

2.2 

12 

3.2 

12 

3.3 

Polygonaceae 

14 

2.5 

15 

4.0 

15 

4.1 

S crophulariaceae 

13 

2.4 

12 

3.2 

13 

3.6 

Boraginaceae 

12 

2.2 

8 

2.1 

3 

0.8 

Juncaceae 

5 

0.9 

5 

1.3 

7 

1.9 

Equisetaceae 

4 

0.7 

4 

1.1 

6 

1.6 

Sphagnaceae 

— 

— 

— 

— 

6 

1.6 


taejihija 4 

YnacTHe Han6ojiee 6oraTbix BH^aMH poflOB bo $jiopax 0Tpe3K0B hohmh HpTHma 


POfl 

CTeiraaa 30 Ha 

JlecocTenHaa 30 Ha 

JlecHaa 30 Ha 

qHCJio 

% 

ancjio 

% 

'aaciro 

% 

Car ex 

16 

2.9 

14 

3.7 

17 

4.6 

A rtemisia 

15 

2.7 

12 

3.2 

2 

0.5 

Ranunculus 

11 

2.0 

10 

2.6 

11 

3.0 

Potentilla 

11 

2.0 

7 

1.8 

5 

1.4 

Salix 

8 

1.5 

9 

2.4 

9 

2.5 

Polygonum 

9 

1.6 

7 

1.8 

7 

1.9 

Silene 

8 

1.5 

4 

1.1 

2 

0.5 

A Ilium 

8 

1.5 

1 

0.3 

1 

0.3 . 

Lepidium 

> 7 

1.3 

2 

0.5 

1 

0.3 

Potamogeton 

6 

1.1 

4 

1.1 

4 

1.1 

Plantago 

6 

1.1 

7 

1.8 

3 

0.8 

Juncus 

5 

0.9 

4 

1.1 

6 

1.6 

Veronica 

5 

0.9 

6 

1.6 

3 

0.8 

R umex 

4 

0.7 

7 

1.8 

7 

1.9 

Equisetum 

4 

0.7 

4 

1.1 

6 

1.6 

Calamagrostis 

3 

0.5 

5 

1.3 

6 

1.6 


AHajiH3 cxo,n;cTBa—pa3JiHHHH nojiHoro cocTaBa cncTeMaTnnecKnx e^HHHij;, 
<f)JIOp OTfleJILHHX OTpe3KOB nOHMH HpTHma, BLinOJIHeHHLIH C nOMOnjbK) K03(J)- 

$Hn;HeHTa P s CTyrpeHa—PaAyjiecny (EImh^t, 1974), 4 nona 3 aji (pnc. 2), hto: 
1) no cocTaBy ceMenCTB (fmopn Bcex 0Tpe3K0B hohmh o6Hapy>KHBaiOT cxoactbo 
( cjiaSoe MejKAy OTpe3KaMn JIC—JI n C—JI 30 H, cpe^Hee Me>KAy OTpe3KaMH 
C—JIC 30 h), 2) no cocTaBy poflOB (fmopn 0 Tpe 3 K 0 B hohmh C—JIC n JIC—JI 
3 oh npoHBjiaiOT cjiaOoe cxo^ctbo, a $Jiopn OTpe3KOB C—JI 3oh — cjiaOoe pa3- 
jinnne h, HanoHen;, 3) no BH^OBOMy cocTaBy Bee cpaBHHBaeMHe <|)JiopH tiona- 


4 PeKOMeH,n;yeMHH JI. H. MajinmeBHM (1972) MOflH^HijHpoBaHHHH K03$$Hii;HeHT K 
JKaKKapa no hhcjighhoh BejraHHHe He OTjranaeTCH ot K03<f>$mi;HeHTa P g CTyrpeHa—Pa^y- 
JieCKy, HO HMeeT HpOTHBOHOJIOJKHHH 3HaK. 
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pHC. 1. CxeMH CXO^CTBa CTpyKTypH $JIOp OTpe3- 
kob hohmh UpTHma cTenHoi (/), jiecocTen- 
HOH (II) H JieCHOH (III) 30H HO CeMeHCTBeHHHM 

H pOflOBHM (5) CneKTpaM Ha OCHOBe K03$- 
4>nii;HeHTa z paHroBoii KoppejiHipra KeHABjia. 

3 HBaiOT pa3jraane (cjiaSoe Me>Kfly 0Tpe3KaMH iiohmh C—JIC h JIC—JI 30 H f 
^cpeflHee Me>Kfly OTpe3KaMH hohmbi C—JI 30h). 

H3BecTHo, hto aKOJiorn^ecKHH cocTaB <J)jiopbi aBjiaeTca pe3yjibTaTOM ano- 
aoro-$H3HOJiorHaecKHx afl;anTai];HH pacTeHnn k BHemHen cpe^e. H aToSbi 
BCKpHTb 3 KOJiornaecKoe pa3Hoo6pa3ne <f)Jiopbi, HeoSxoflHMO on;eHHTb aKOJiorn- 
aecKne HOTpe6HOCTH na>KAoro BH^a h KJiaccH<f)Hi];HpoBaTb bhah c 3Toh tohkh 
3 peHHH. Ilpn on;eHKe aKOJiornn bhaob hohmh HpTbima mh ncnojib30BajiH co- 
CTaBjieHHHe HaMH no MeTony JI. T. PaMeHcnoro (PaMeHCKHH h a p., 1956) 
MecTHHe 3 KOJiorHHecKne (JopMyjibi (aKOJiornaecKHe aMnjiHTyABi) bhaob no yB- 
aa>KHeHHio, SoraTCTBy n 3acojieHHio, ajuHOBnaJibHocTn n nacT6mn;HOH Ha- 
rpy3Ke, a npnHafljiencHocTb na>KAoro Bn^a k toh hjih hhoh aKOjiornaecKOH 
rpynne onpe^ejiajin nyTeM conocTaBjieHna ero <J>opMyji co nraajiaMH PaMeH- 
€Koro (Y — nraaJia yBjiajKHeHna, B3 — 6oraTCTBa n 3acojieHna, A — ajuiio- 
BnaJibHocTH, 11^ — nacT6nm;HOH Aarpeccnn) n ocHOBHBajincb Ha nojiojKeHnn 
tohkh onTHMyMa no TOMy hjih HHOMy (JaKTopy Ha cooTBeTCTByiomeH nmaae 
(Ta6ji. 5). MeTOflHKa hoaoBhoto BbiflejieHna aKOJiornaecKHX rpynn hoapoSho 
onncaHa b pa6oTe K). B. TnTOBa (1975). npnBe^eM Jirnnb oahh npnMep — 
on;eHHM c noMonjbio <J>opMyji aKOJiornio Alisma plantago-aquatica . 9tot bha 
HM eeT cjieAyioin;He aKOJiornaecKHe (JopMyjibi fljia rpaAaijHH MaccoBoro (6ojiee 
10% npoeKTHBHoro hokphthh) npoH3pacTaHna: y=96—105, E3 = 14—18, 
A=5—7, n,D( = l—3. Hcxofla H3 3 thx <J>opMyji, HaxoAHM tohkh onTHMyMa 
no pa3JiHHHHM <|>aKTopaM, BbipajKeHHbie CTyneHaMH cooTBeTCTByioiH.HX nmaji: 
no yBJiaameHHio Toana onTHMyMa BbiancjiaeTca Tan: (96+105) : 2=100.5 — 
CTyneHb inKaJibi Y, no 6oraTCTBy h 3acojieHHio — (14+18) : 2 = 16 — CTy- 
neHb B3, no aJiJiioBHaJibHocTH — (5+7) : 2=6 — CTyneHb A, no nacTSmn;- 
hoh Harpy3Ke — (1 + 3) : 2 = 2 — CTyneHb UR. HanjiaftHBaeM naHHHe tohkh 
onTHMyMa Ha cooTBeTCTByioin;He mKajibi PaMeHcnoro h onpe^ejiaeM hx hojio- 
jneHne Ha nraaJiax: Toana onTHMyMa no yBjia>KHeHHio (100.5) pacnojiaraeica 
b Anana30He 6ojioTHoro Tnna yBJiaacHeHna (94—103 CTyneHH nrcaJiH Y), 
Toana onTHMyMa no 6oraTCTBy h 3acojieHHio (16) — b nnana30He Sorarax 
noaB (14—16 CTyneHH B3), Toana onTHMyMa no ajunoBHaJibHocra (6) — b nna- 
na 30 He yMepeHHo ajuiiOBHajibHbix noaB (5 —7 CTyneHH A) h, HanoHen;, Toana 
onTHMyMa no <J>aKTopy nacT6Hm;HOH Harpy3KH (2) jiokht b Anana30He cjia6o 
CTpaBJiHBaeMbix n;eH030B (1—2 CTyneHH nrcaJiH 11,3+ OTCiona nejiaeM bhboa, 
hto A. plantago-aquatica hbjihctch rnApo(|>HTHHM, 5 3 btpo<J)Hhm, yMepeHHo 
ajuiioBHaJibHbiM h HeycTonaHBHM k BHnacy pacTeHneM. ToaHo Tan >ne on;eHH- 
Baaacb aKOJiorna Bcex ocTajibHHx bhaob. 


ABB 
I 1 I 



Phc. 2. CxeMH cxo,n;cTBa (pa3JinaHH) cncTeMaTHHecKoro cocTaBa $Jiop OTpe3KOB hohmh 
H pTHma CTenHOH (/), jiecocTenHon (II) h jiecHon (IIJ) 30H Ha OCHOBe K03$(|)Hii;HeHTa P s 

CTyrpeHa—Pa,n;yjiecKy. 

A — Ha ypoBHe ceMeiicTB, B, — Ha ypoBHe poflOB, B — Ha ypoBHe bh^ob. 


5 UlKajiH PalMeHCKoro ho3bojihjih bh^guhtb 6ojiee ,n;po6HHe 3KOJiorHHecKHe hoa- 
rpyn hh, KOTopne b ashhoh cTaTte He paccMaTpnBaioTCH 3a HeHMeHneM MecTa. 
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Oco6eHHocTH aKoaornaecKnx cneKTpoB $aopH noHMH Hprama o6ycaoB- 
jieHH, no-BHAHMOMy, npe>KAe Bcero pa3Hoo6pa3neM h aKoaornaecKOH eM- 
KOCTBH) MecTooSnTaHHH, a oT^acra TanjKe h cooTHomeHneM naonjaAen pa3- 
JIHHHHX THHOB MeCTOOSnTaHHH. Ha Ka>KAOM OTpe3Ke IIOHMH COHeTaHHe 3 THX 
(JaKTopoB 0Ka3HBaeTca HeoAHHanoBLiM h npeAonpeAejiaeT CBoeo6pa3ne cnen- 
TpoB nonMeHHHx <J>aop (Ta6a. 5). npn aHajiH3e aKoaornnecKnx cnenTpon 
<J>aopH iiohmh oSpanjaeT Ha ce6a BHHMaHne Soabmaa (MancHMaabHaa) mnpoTa 
cneKTpoB no BceM npoaHajiH3npoBaHHHM (JaKTopaM, hto HecoMHeHHo CBa3aHa 
c «.* HCKJHOHHTejiLHLiM anoaornnecKHM pa3Hoo6pa3neM MeCTOoSnTaHHH HOHMH 
Hprama. 

taejihija 5 

CooTHomeHHe 3KOJiornaecKHX rpynn bo $Jiope hohmei HpTtima 
(% ot o6nj;ero nncjia bhaob) 


OKonoriraecKHe rpynnbi 

0Tpe3KH noiiMbi b pasna^Hbix 

30HaX 

noiiMa 

B aejioM 

CTyneHH 

uiKaji 


G 30Ha 

aG 30Ha 

a 30Ha 

IIo yBaaJKHeHHio 





y 

Kcepo$HTH 

28 

11 

1 

23 

1—52 

Me30$HTH 

57 

67 

68 

59 

53-88 

Thapo^hth 

IIo 6oraTCTBy n 3acojieHHio 

15 

22 

31 

18 

89—120 

B3 

OanroTpo^H 

— 

— 

9 

4 

1—6 

Me30Tp0$H 

6 

11 

27 

15 

7—9 

0BTpo|)H 

82 

77 

64 

71 

10—16 

raJIO$HTH 

no aaaiOBHaabHocTH 

12 

12 

— 

10 

17—3a 

A. 

AjIJIIOBHa(|)HJIH 

13 

13 

17 

11 

8—9 1 

CpeAHeajunoBHaabHHe 

21 

27 

20 

21 

5-7 

AjIJII 0 BHa(J) 06 EI 

no nacT6nni;HOH Harpyane 

66 

60 

63 

68 

1-4 

nff 

Oco6oycTOHHHBHe 

22 

17 

17 

18 

7-9 

CpeAHeycTOHHHBHe 

19 

20 

11 

19 

5-6 

HeycTOHHHBHe 

Ho HOeMHOCTH 

59 

63 

72 

63 

1-4 

n oeMHocTOHKne 

24 

34 

37 

29 

3aTonjieHHe > 
(b ahhx) — 
6oaee 15 

noeMHOHeCTOHKHe 

76 

66 

63 

71 

3aTonjieHne 
(b ahhx) — 
MeHee 15 


OcHOBy (Jjiopu hohmh Hprama b n;eaoM h <f)aop oTAeabHbix ee OTpe3KOB 
cocTaBjiaiOT caeAyiomHe aKoaornaecKHe rpynnn: no ycjiOBnaM yBjiajKHeHna — 
Me30(|)Hra, no SoraTCTBy n 3acojieHHocTn — aBTpo<J)H, no ajunoBnajibHocTn — 
aaaiOBHa<J)o6H, no nacTSnmHOH Harpy3Ke n noeMHocra — HeycTonnnBHe k bh- 
nacy n 3aTonjieHnio hojihmh Bo^aMn pacTeHna, a nponne aKoaornnecKHO 
rpynnH nrpaiOT BTopocTeneHHyio pojib. OSbacHaeTca 3 to TeM, hto cootbgt- 
CTByiomne ochobhbim aKoaornaecKHM rpynnaM MecTooSnTaHna (cpeAHeyBaans- 
HeHHbie, c njiOAopoAHHMH nonBaMH, caaSoaaaioBHaabHbie, c ceHOKocHHM pe- 
jkhmom ncnojib30BaHHH, caa6onoeMHbie) 3aHHMaiOT npeo6jiaAaiom;He naonjaABr 
b noHMe, xapaKTepn3yiOTca HanBbicmen aKoaornnecKOH eMKocTbio n coAepncar 
ocHOBHoe BHAOBoe SoraTCTBo $aopbi. H, HaoSopoT, MecTooSnTaHna c npan- 
hhmh (nan 6an3KHMn k KpanHHM) ycaoBnaMn cymecTBOBaHna (cyxne, nepe- 
yBaa>KHeHHHe, oanroTpotfmbie, 3acoaeHHHe, cnabHoaaaioBHaabHbie, hoa- 
BepjKeHHbie HHTeHCHBHOMy Bbinacy, AoaronoeMHbie) oTannaioTca He3HaanTeab- 
hoh 3KoaornnecKOH eMKocTbio n, caeAOBaTeabHo, 6eAHon (Jmopon n k TOMy me 
HMeiOT b noHMe MeHbmee pacnpocTpaHeHne. 

H3MeHeHna cneKTpoB bo <f>aopax OTAeabHHX 0Tpe3K0B hohmh no yBaa>K- 
HeHHio, noeMHocra, a Taione no Tpo<J)Hocra h 3acoaeHHio hohb hocht 3aKOHo- 
MepHHH xapaKTep n aerno oSbacHmoTca H3MeHeHnaMH aKoaornaecKOH 06- 
CTaHOBKn b nomae. Tan, bhh3 no TeaeHHio Hprama (ot C 3ohh k JI) nanMar 
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CTaHOBHTCfl Bee 6oaee BaajKHHM, HapacTaeT Tanase h CTeneHb noeMHoc™ (npo- 
AOJDKHTejibHocTb h raySmia 3aTonjieHHH hohmh nojibiMH Bo^aMn). B pe3yjib- 
TaTe oSiijhh ypoBeHb yBaanmeHna HOHMeHHbix MecTooSnTaHHH noBbimaeTca 
h 3To o6ycjioBjiHBaeT Ha6jiiOAaeMHe (Ta6ji. 5) H3MeHeHHa aKOJiornaecKHX cnen- 
TpoB no ftaHHOMy $aKTopy: yaacrae Kcepo<J)HTOB yMeHbmaeTca c 28% bo <J)aope 
nOHMH C 30HbI AO 1 % BO <J)aOpe HOHMH JI 30HbI, a AOJia rHAP 0 (J)HT 0 B COOTBeT- 

CTBeHHo B03pacTaeT c 15 ao 31%; yBeananBaeTca pojib Me30<J)HT0B ot 57% 
bo <f)Jiope hohmh C 3ohbi ao 68% bo <J)aope hohmh JI 30hh. C HapacTaHneM no- 
eMHocTn bhh 3 no TeaeHHio peKH xopomo coraacyeTca yBeanaeHHe yaacTna 
noeMHocTOHKnx bhaob ot 24 ao 37% n cooTBeTCTBeHHoe yMeHbmeHne pojin: 
HeycTonanBHX k 3aTonjieHnio pacTemra ot 76 ao 63%. 

B ijejiOM noHMa HpTbima, nan n aio6aa Apyraa noma, xapaKTepn3yeTca 
BbicoKHM njiOAopoAneM noaB, hto h npeAonpeAeaaeT tochoactbo bo <f)Jiopax 
Bcex 0Tpe3K0B hohmh rpynnbi 3BTpo<f)OB. BMecTe c TeM npn abhjkohhh bhh3 
no pene oSiahh ypoBeHb tpo<J>hocth HOHMeHHbix MecTOoSnTaHnn CHHJKaeTca 
b CBa3n c BHm;ejiaaHBaHHeM hohb Ha rpmax n HaKonjieHneM Top<J)OB b Aonpec- 
cnax. KpoMe Toro, Ha rpaHHije OTpe 3 KOB hohmh JIC n JI 30 H ncae3aeT (JaKTop- 
3acojieHHH hohb. B hojihom cooTBeTCTBnn c abhhhmh H3MeHeHnaMn aKoaorn- 
aecKon oScTaHOBKn MeHaeTca n CTpyKTypa cneKTpoB noHMemiOH (frnopn no 
SoraTCTBy n 3acojieHHocTn hohb: raao<J>HTH bo $Jiope nonMbi JI 3ohli Hcae 3 aioT 
coBceM, yaacrae 3BTpo<J)OB b ceBepHOM HanpaBjieHnn CHnameTca ot 82% bo 
<J>aope hohmh G 30hh ao 64% bo $jiope nonMbi JI 30hh, pojib Me 30 Tpo<J)OB 
cooTBeTCTBeHHo B03pacTaeT ot 6 ao 27% n, KpoMe Toro, bo <J>aope caMoro 
ceBepHoro 0Tpe3Ka hohmh hohbjihiotch oaHroTpo<J)H (9%). Ilpn 3Tom b nonMe 
JI 30HH Me30Tpo(|)bi npHypoaeHH b ochobhom k bhcokhm He 3 aanBaeMHM rpn- 
BaM, a ojinroTpo(|)bi — k BepxoBHM n nepexoAHbiM 6oaoTaM. 

H3MeHeHHe CTpyKTypbi BKOJiornaecKnx cneKTpoB $aopbi no ajunoBnajib- 
hocth h nacTSnrAHon Harpy3Ke He oTjinaaeTca CTporon HanpaBjieHHocTbio n 
Kan 6yATo 6 h He CBH3aHo c H3MeHeHneM AaHHbix aKOJiornaecKnx (JaKTopoB 
bhh 3 no TeaeHHio penn. Ecjih oSbeAHHHTb aaaiOBHa<J>o6bi c yMepemio aaaiOBH- 
ajibHbiMH pacTeHnaMn, a HeycTonanBbie k nacTbSe pacTeHna c yMepemio 
ycTonanBHMH, to yaacrae 9 Thx o6o6m;eHHbix aKoaornaecKHX rpynn bo <J>aopax 
Bcex 0Tpe3K0B hohmh noara He H3MeHHTca. JJoaa aJuiiOBHa(|)HJioB h oco6o- 
ycTOHHHBbix k Bbinacy pacTeHnn BapbnpyeT no 0Tpe3KaM hohmh Taione caa6o 
h HenocjieAOBaTejibHo. OTHocnTejibHoe oSnJine aaaioBHa<J)HaoB, HanpnMep, 
HeMHoro yBejmaHBaeTca (Ha 4%) Jinmb npn nepexoAe ot hohmh JIC 30hh 
k nonMe JI 30hh. Me>KAy TeM CTeneHb ajuiiOBnajibHocTn hohmh b n;eaoM h ot- 
HocHTejibHaa naonjaAb BbicoKoajuiiOBHaJibHHx MecTooSnTaHHH chjibho h 
H eyKJioHHo B03pacTai0T bhh 3 no TeaeHHio penn. Yaacrae ocoSoycTonaHBHx 
k nacTbSe pacTeHnn HeMHoro CHnacaeTca (Ha 5%) Jinmb npn nepexoAe ot 
<|> jiopH hohmh C 30hh k <J>aope nOHMH JIC 30hh. Me>KAy TeM HanSoabinyio 
nacT6Hm;Hyio Harpy3Ky HecoMHeHHo HCHHTHBaeT pacraTeabHHH nonpoB 
HOHMH JIC 30HH (HO He C), a HaHMeHbmyiO — HOHMH JI 30HbI. 

IIpHHHHbl MaJIOH H3MeHHHB0CTH CHeKTpOB HO aJIJIIOBHaJIbHOCTH H HaCTSHIH,- 
hoh Harpy3Ke KpoiOTca, no-BHAHMOMy, b tom, ara aMHJiHTyAa BapbnpoBaHHa 
Hanpa>KeHH0CTH abhhhx (JaKTopoB no OTpe3KaM nonMbi He H3MeHaeTca, ocTa- 
Baacb bo Bcex cayaaax MaKCHMaabHon; b na>KAOM OTpe3Ke npeACTaBJieHH 
Bee Tnnbi MecTooSnTaHHH: ot HeaJiJiiOBHaJibHHX ao KaTacTpo^naecKH aaaioBH- 
ajibHbix h ot coBepmeHHo HecTpaBJiHBaeMbix MecTooSHTamra ao c6oeB. H, 
HecMOTpa Ha H3MeHeHne cooTHomeHna naonjaAOH pa3anaHbix thhob MecTOoSn- 
TaHHH, Ha KajKAOM OTpe3Ke HOHMH BHHBJiaeTCH nOaHOCTbH) COCTaB Bcex 3KOaO- 
rnaecKHX rpynn no aschhhm (JaKTopaM, kotophh h onpeAeaaeT xapaKTep cnen- 

TpOB. 

B SnoaornaecKOM cneKTpe >KH3HeHHHX $opM $aopbi hohmh HpTbima hbho 
npeoSaaAaiOT reMHKpnnTO^HTH h KpnnTO(|)HTbi (77%), Ha btopom MecTe ctoht 
Tepo(|)HTbi (15%) h caMyio MaaoaHcaeHHyio rpynny cocTaBaaiOT $aHepo(|)HTH h 
xaMe^HTH (8%). Ta6a. 6 noKa3HBaeT, hto ocHOBy <f>aopbi Been hohmh o6pa- 
3yioT MHoroaeTHne Ha3eMHbie TpaBH (63%), npeACTaBaeHHHe b oAHHanoBOH 
CTeneHH (no 31%) BereTaTHBHo hoabhjkhhmh (npe>KAO Bcero cpeAHenopHe ■ 


1173 - 



bhih;hhmh) h BereTaTHBHO HenoABHJKHHMH (npejKAO Bcero CTepjKHenopHe- 
bbimh) (JopMaMH; cymecTBemia pojib MajiojieTHHKOB (18%), a yaacrae npoanx 
7KH3HeHHLIX $OpM He3HaaHTeJIBHO. TaKaH >Ke 3aKOHOMepHOCTb COXpaHaeTCH 
B CTpyKType CneKTpOB JKH3IieHHBIX $OpM <f)JIOp OT^ejIbHHX OTpe3KOB HOHMBI, 
oflHaKO KOJinaecTBeHHbie cooTHomeHna hohth Bcex KaTeropnn >KH3HeHHHx 
$opM b toh hjih hhoh Mepe H3MeHaiOTca npn flBHJKeHHH c iora Ha ceBep, ot 
C 30hh k JI 30He. OSpanjaeT Ha ce6a BHHMaHne yBejinneHne b 3tom HanpaBJie- 
HHH BereTaTHBHO HOABHJKHblX Ha3eMHbIX TpaBHHHCTbIX MHOrOJieTHHKOB (ot 
26 ao 40%), a Taione mxob h JinmaHHHKOB (ot 1 ao 8 %) n yMeHbmeHne otho- 
CHTeJIbHOrO 06HJIHH BereTaTHBHO HenOABHJKHBIX <J)OpM Ha3eMHBIX TpaBHHH- 
cthx MHorojieTHHKOB (ot 36 ao 21%), a TanjKe Majiojieranx pacTeHHH (ot 21 
AO 13%). yaacrae npoanx KaTeropnn >KH3HeHHBix <J>opM H3MeHaeTca Maao. 


taejihija 6 

CooTHomeHne jkh3hghhhx $opM bo $jiope hohmbi Hprama 
(b % ot o6ni;ero ancjia bhaob) 


>KH3HeHHbie $OpMbI 

0Tpe3KH nOMMbl B pa3JIHaHbIX 30HaX 

noiiMa b aejioM 

C 30Ha 

JIC 30Ha 

JI 30Ha 

A. flpeBecHHe pacTeHHH 

6 

6 

9 

7 

flepeBBH 

2 

2 

4 

2 

KyCTapHHKH 

4 

4 

4 

4 

KyCTapHHHKH 

<i 

— 

1 

<1 

l B. IIoJiyApeBecHHe pacTeHHH 

4 

3 

1 

3 

II oJiyKycTapHHKH 

2 

1 

1 

1 

IIOJiyKyCTapHHHKH 

2 

2 

— 

2 

B. Ha3eMHHe TpaBH 

84 

83 

75 

81 

Ha3eMHfcie TpaBHHHCTue mho- 

64 

66 

62 

63 

TOJieTHHKH 





CTe p jKHeKO pHeBBie 

20 

15 

8 

* 16 

KncTeKopHeBHe 

3 

3 

3 

3 

KopOTKOKOpHeBHIAHHe 

5 

5 

5 

5 

CpeAHeKopHeBHiAHHe 

12 

17 

17 

15 

^JIHHHOKOpHeBHIAHHe 

9 

11 

14 

10 

IIjIOTHOKyCTOBHe 

2 

2 

1 

1 

PHXJIOKyCTOBHe 

2 

2 

2 

2 

CTOJiOHOo6pa3yioin;He h hoji- 

2 

3 

5 

3 

3y ane 

KopHeoTnpncKOBHe 

3 

4 

4 

3 

Kjiy6HeBHe h jiy kob HHHBie 

6 

4 

3 

5 

_Ha3eMHHe TpaBHHHCTue Majio- 

20 

17 

13 

18 

JieTHHKH 





^ByjieTHHKH 

4 

2 

1 

3 

OAHO-AByJieTHHKH 

3 

3 

2 

3 

O AHO JieTHHKH 

13 

12 

10 

12 

T. BoAHHe TpaBH 

6 

7 

7 

5 

3eMHOBOAHHe TpaBH 

1 

1 

1 

1 

BoAHHe TpaBH 

5 

6 

6 

5 

.fl. Mxh h JinmaHHHKH 

1 

1 

8 

4 

Mxh 

<1 

1 

8 

4 

JlnmaHHHKH 

<1 

— 

<1 

<1 


TaKHM o6pa30M, CHCTeMaraaecKHH h aKOJioro+HOJiorHaecKHH cocTaB <J)jiopbi 
hohmbi HpTbima 3anoHOMepHo H3MeHaeTca no 0Tpe3KaM hohmbi, pacnojiojKeH- 
hhm b pa3JiHHHbix 30Hax. OaopH oTAejibHbix 0Tpe3K0B noHMH xapaKTepn3y- 
totch HeoAHHanoBbiM SoraTCTBOM CHCTeMaTnaecKoro cocTaBa, cnen;H<f)HHHBiMH 
HaSopaMH ceMencTB, poaob h bhaob h o6oco6jihiotch APyr ot APyra no cncTe- 
MaTnaecKOH CTpyKType npn HeBbicoKHX noporoBHX 3HaaeHHHX K03<f)<f)Hi];HeHTa 
paHroBOH Koppejian;HH KeHAOJia: b cneKTpax npeo6jiaAaioin;HX ceMencTB npn 
t ot +0.51 ao +0.79, a b cneKTpax npeo6jiaAaioin;HX poaob npn t ot +0.31 
AO +0.77; no BHAOBOMy cocTaBy Bee (Jkjiopbi HOKa3HBaiOT pa3JiHHne npn Bapbn- 
poBaHHH K03(|)(|)Hii;HeHTa P s CTyrpeHa—PaAyJiecny ot +0.02 ao +0.45. 
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Ilpn nepexojje ot C 3ohbi k JIC h ji;ajiee k JI 30He Ha6jiK>AaiOTCH cymecTBeH- 
HHe H3MeHeHHH 3KOJiornHecKHx cnenTpoB (|)jiop OTpe3KOB noHMBi no pa Ay <J)aK- 
topob: CHH>KaeTCH oTHocHTejibHoe ynacTne Kcepo<|)HTOB c 28 ao 1, 3 BTpo<J)OB — 
c 82 ao 64, HeycTOHHHBHx k 3aTonjieHHio bhaob — c 76 ao 63% ; yBejinnnBaeTCH 
ynacTne Me30<J)HT0B c 57 ao 68, thapo(|)htob — c 15 ao 31, Me 30 Tpo<f)OB — c 6 
Ao 27, ycTOHHHBHx k 3aTonjieHHio bhaob — c 24 ao 37%; bo <£jiope OTpe3Ka 
JI 3ohli noHBjiaiOTca oJinroTpo(|)bi (9%), a rajio$HTH ncne 3 aioT coBceM. 

B cocTaBe >KH 3 HeHHbix (|)opM no OTpe3naM hohmh ot C k JI 30 He HanSojiee 
3aMeTHbi B03pacTaHne pojin cpeAHe- n A«raHHOKopHeBnm;Hbix pacTeHnn (ot 
21 ao 31%), a Taione mxob (ot 1 ao 8%), n yMeHbmeHne ynacTna MajiojieT- 
HHKOB (ot 20 AO 8%) H CTepjKHeKOpHeBLIX MHOrOJieTHHKOB (ot 20 AO 8%). 

BHmen3Jio>KeHHoe no3BOJiaeT paccMaTpnBaTb 0Tpe3Kn hohmh Hprama 
b pa3JiHHHHx 30Hax b nanecTBe oco6hx (JjiopncTHaecKHx'panoHOB. 
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K). JI. AMneHKOB 

3KOJIOrO-<DJIOPHCTHHECKHE OCOEEHHOCTH 
KPYTblX K)3KHbIX CKJIOHOB TOP 
lOrO-BOCTOKA HHTHHCKOH OEJIACTH 

YU. L. AMCHENKOV. ECOLOGICAL AND FLORISTICAL PECULIARITIES OF THE: 
STEEP SOUTHERN SLOPES OF THE MOUNTAINS OF THE SOUTH-EAST 
OF CHITA DISTRICT 

B pe3yjiBTaTe reoSoTamraecKoro o6cjieAOBaHHH KpyTHx kwkhhx ckjiohob b ctghhoh 
h JiecocTenHOH flaypHH bhhbjigh pha HHTepecHHx oco6eHHOCTeH hx pacTHTejiBHoro no- 
KpOBB, B HaCTHOCTH OTCyTCTBHe THHHHHHX RJIH . 3TOTO peTHOHa CTeHHHX AOMHHaHTOB H pa3- 
BHTHe bhaob, He CBOHCTBeHHHx Oojiee nojiorHM cTenHHM ynacTKaM: HeKOTopnx KycTapmi- 
KOB, HOJiyKyCTapHHHKOB, HpeACTaBHTeJieH AJIHHHOCTepntHeKOpHeBOrO pa3HOTpaBBH H 
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oxjHOJieTHHKOB. IIojiyHeHHHe a aHHHe no3BOJiHH)T c^ejiaTB bhboa, hto o6cJie,n;oBaHHHe ckjiohbi 

HBJIHIOTCH MeCT 006 HTaHHHMH C HOHHJKeHHOH KOHKypeHAHeH H rJiaBHyiO POJIB B $OpMHpOBa- 
HHH paCTHTeJIBHOCTH Ha HHX HrpaeT aKOTOHHHeCKHH OT6op Ha CyXOBBIHOCJIHBOCTB BHflOB. 
fljIH HeKOTOpBIX BHAOB HpHypOHeHHOCTB K KpyTHM IOJKHBIM CKJIOHaM CBH3aHa C npaBHJIOM 
npe^BapeHHH. 

Oahoh H3 BajKHenmHX h b to nte BpeMH HanMeHee pemeHHHx 3aAaa $hto- 
u;eHOJiorHH hbjihiotch H3yaeHne ycjiOBHH cynjecTBOBaHHa OT^ejiLHHx bhaob 
pacTeHHH h BHflejieHHe onpe^ejieHHHx aKOJiornaecKHX rpynn c hoapoShoh 
xapaKTepncTHKOH OTHomeHna oSbeAHHaeMbix b hhx bhaob k o^HOMy hjih 
H ecKOJiLKHM $aKTopaM cpe^Li h ycTaHOBJieHneM nan ayTaKOJiornaecKoro (<J)H- 
3HOJiornHecKoro), Tan h CHHaKOJiornaecKoro (ijeHOTHaecKoro) onTHMyMa hx 
npoH3pacTaHHH. Oco6hh HHTepec b 3tom CMHCJie npeACTaBjiaeT H3yaeHne pa- 
CTHTeJILHOCTH BMeCTOoSHTaHHHX, 3KCTpeMaJILHHX HO aKOJIOTHHeCKHM yCJIOBHHM. 

B niOHe—aBrycTe 1977 r. mh hpoboahjih reoSoTaHnaecKoe oScjieAOBaHne 

paCTHTeJIBHOCTH KpyTLIX lOJKHLIX CKJIOHOB TOp Ha lOTO-BOCTOKe HhTHHCKOH 
o6ji., b 30 Hax ^aypcKOH CTenn h JiecocTenn. IIpapoAHLie ycjiOBna 3Toro panoHa 
BecbMa CBoeo6pa3HH. JJaypnio oTJinaaeT pe3Ko KOHTHHeHTajibHbin, cypoBbin 
KJiHMaT c MHHHMajibHHMH TeMnepaTypaMH aHBapa ao —55° C (hojiioc kohth- 
HeHTajibHoc™ CTenn n JiecocTenn). HeSojibmoe, ot 200 — 300 mm Ha lore 
jjo 400 mm b HanSojiee BjiajKHbix panoHax, roAOBoe nojinaecTBo ocaAKOB b co- 
aeTaHnn c MyccoHHHM xapaKTepoM nx BHnaAeHna npoaBJiaeTca b bhac th- 
hhhhoh ajih ^aypnn BeceHHen 3acyxn n aacTbix jinBHen b jieraee BpeMa (50% 
BHnaAaiorAHx ocaAKOB npnxoAHTca Ha niojib— aBrycT) (HornHa, 1964; «Arpo- 
KJiHMaTnaecKne pecypcH. . .», 1973). TeppnTopna J^aypnn 3 aHHMaeT nepBoe 
MecTo b CCCP no npoAOJi>KHTejibHocTH cpJiHeaHoro cnaHna («ArpoKJinMaTn- 
aecKne pecypcbi. , .», 1973; ropmKOBa, 1973). IIpeoSjiaAaHHe npaMon paAna- 
n;nn (60—65%) hphboaht k cnjibHOMy (ao 58° C) HarpeBaHnio hohbbi (HornHa, 
1964; TopmKOBa, 1966; ropnmoBa, He$aHOBa, 1975). XapaKTepHbie ajih pac- 
HJieHeHHoro pejn>e<J)a TeppnTopnn HeBHCOKne xpeS™ (cohkh ao 1000 — 1500 m) 
HMeioT, nan npaBnao, cjia6opa3BHTbie KaMeHncTbie hohbh. Bee 3 to b ijejiOM 
npn6jin>KaeT ycjiOBna cymecTBOBaHHH b J^aypnn CTenHon pacTHTejibHocTn 
k yCJIOBHHM apnAHbix BbicoKoropnn (ropmKOBa, 1971; IlemKOBa, 1974) n onpe- 
ACJiaeT cjieAyioiAHe ee ocoSchhocth: 

a) 6ojiee hojiobhhh bhaob ctchhoh <|>Jiopbi HMeeT po3eTOHHyio, noJiypo3e- 
TOHHyio hjih noAymKOBHAHyio CTpyKTypy HaA3eMHon aacTn (ropmKOBa, 
1971). BHACJiaeTca cnen;H<f)HHecKaH ajih 3a6anKajibCKnx CTenen aKOJiornae- 
cnaa rpynna KpnoKcepo(|)HTOB (ropmKOBa, 1966, 1971, 1972; «9KOJiorna. . .», 
1977), «paCTeHHH-KypTHHOK» HJIH XaCMO(J)HTOB (PeiAHKOB, 1961), T. e. CTepjKHe- 
H KHCTeKOpHeBHX A B yAOJIbHHX HOJIHKapHHKOB, oSjiaAaiOIAHX npH3eMHCTOH 
THHa HJIOTHOH HOAymKH <J)OpMOH pOCTa, MOIAHHMH BepTHKaJIbHHMH KOpHeBH- 
m;aMH h xopomo cSajiaHcnpoBamibiM boahbim pokhmom, hto no3BOJiaeT hm 
cynjecTBOBaTb Ha xojioahbix h OTHocnTejibHo cyxnx KaMeHHCTLix cyScTpaTax. 
B CTpoeHHH hx jiHCTbeB oTMeaeHo coaeTaHne KcepotfmJibHbix h Me3o<f)HJibHbix 

npH3HaKOB (ropmKOBa, 1971); 

6) ajih CTenHoro pa3HOTpaBba b ijejiOM npn pa3JinaHOM CTpoeHHH HaA3eM- 
hhx opraHOB xapaKTepHa moiaho pa3BHTaa noA3eMHaa aacTb (IlemKOBa, 1972); 

b) b CTenax pacnpocTpaHeHbi Kcepo<f)HJibHbie KyCTapHHKH h nojiynycTap- 
hhhkh (HornHa, 1964; IlemKOBa, 1972). 

C ApyroS CTopoHH, b AaypcKHX CTenax cyiAecTBeHHyio pojib nrpaiOT 
H THHHHHHe AJIH CTeHHOH 30HbI B AeJIOM y3KOJIHCTHbie, HJIOTHOAepHOBHHHbie 
3JiaKH, rjiaBHHM o6pa30M kobbijih (Stipa baicalensis 1 h AP-)» OTHocnMbie 
k 3KOJiorHaecKOH rpynne CTHnaKcepo<J)HTOB. 2 BHAeJiaiOTca h Apyrne aKOJiorn- 
aecKHe rpynnbi CTenHbix pacTeHnn: ayncepo^HTH, Me30Kcepo<f)HTbi, KcepoMe30- 
$hth (ropmKOBa, 1966, 1971, 1972; «9KOJiorHa. . .», 1977). 

1 JlaTHHCKne Ha3BaHHH pacTeHHH npnBeAeHH no «Ojiope CCCP», tt. I —XXX (1934— 
1964) n «CBOAy AonojiHeHHH h H3MeHeHHH k «Ojiope CCCP» (tt. I— XXX)» C. K. Hepena- 
HOBa (1973). 

2 TepMHH 3tot, KaK npH3HaeTCH b jiHTepaType («0KOJiornH. . .», 1977), HeyAaaeH, 
'OAHaKO HCHOJIb3yeTCH HaMH AJIH KpaTKOCTH. 
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Cpe^H cTenHLix flOMHHatiTOB 3 Be^ymaa pojib npnHa,n;jie>KHT CTnnaKcepo- 
$HTaM h KpnoKcepo<f)HTaM, b aacraocTH Stipa baicalensis, Festuca lenensis , 
Filifolium sibiricum (Peiu;HKOB, 1954, 1961; IlemKOBa, 1972), KOTopue npn 
SojibmoH nacT6Hiu,HOH Harpy3Ke (Bbinac b ochobhom Mejinoro poraToro CKOTa) 
BHTeCHHIOTCH TJiaBHblM 06pa30M 3yKCepO(J)HTHbIMH HOJiyKycTapHnaKaMn 
(Artemisia frigida, Potentilla acaulis , Thymus davuricus) h KopHeBnmHon oco- 
koh Carex duriuscula (ropmKOBa, 1973; «9KOJiornH. . .», 1977). 

-OScjieAOBaHHbie HaMn KpyTbie ckjiohh iojkhhx pyM6oB cynjecTBemio otjih- 
aaiOTca no xapaKTepy pacTHTejibHocTn ot npnJiejKaro.HX yaacTKOB MeHbmen 
KpyTH3Hbi n Apyrnx 3kcho3hh;hh n HMeiOT oSn^ne aepTbi Ha Been TeppHTopnn 
HaSjnofleHHH. H 3 aKOTonnaecKHx ocoSeHHocTen MecTooSnTaHnn npyTbix 
iojkhhx ckjiohob yna>KeM cjieflyionjHe: 

1) SoJibmaa no cpaBHeHnio c npyrnMn yaacTKaMn KpyTH3Ha oSycjiOBjinBaeT 
cym;ecTBOBaHHe Ha hhx chjibhoh apo3nn (BeTpoBon n ocoSeHHo bo^hoh b ne- 
pnofl JieTHHX JiHBHen) n pacnpocTpaHeHne KaMeHHCToro cyScTpaTa c 3aTpy,n;- 
HeHHHMH yCJIOBHHMH noaBoo6pa30BaHHH; 

2) CJieACTBHeM KpyTH3HbI H IOJKHOH 3KCn03Hn;HH B yCJIOBHHX npeoSjiaflaHHH 
npaMon paflnan;HH OKa3biBaiOTca ocoSemio Sojibmaa cyToaHaa aMnjinTy^a 
TeMnepaTyp n MancnMaJibHaa no cpaBHeHnio c coce^HHMn nporpeBaeMOCTb 
9 thx yaacTKOB bo Bee BpeMeHa ro^a; 

3) HHTeHCHBHoe nenapeHne nan cJie^CTBne bhcokhx TeMnepaTyp noBepx- 
hocth cyScTpaTa n cyin;ecTBeHHaa pojib b cbh3h c KpyTH3Hon noBepxHocTHoro 
CTona oSycJiOBJinBaiOT no cpaBHeHnio c npyrnMn MecTooSnTaHnaMn SoJibmyio 
cyxocTb noHBH. 

Bee 3th ocoSeiiHocTH no3BOJiaiOT cwraTb aKOJiornaecKne ycJioBna npyrax 
io>KHbix ckjiohob MajionpnroflHHMH flJia pa3BHTna pacTHTejibHocTn Boo6m;e. 
no HaniHM HaSaiofleHnaM, Ha hhx, nan npaBHJio, HeSoJibmoe npoeKTHBHoe 
noKpuTne TpaBOCToa n, no-Bn^HMOMy, b (JopMnpoBaHnn pacraTejibHoro no- 
KpoBa 3^ecb rJiaBHyio pojib nrpaiOT aKOTonnaecKne $aKTopbi, nanpnMep Tpe- 
SoBaTejibHocTb bh^ob k yBJiajKHeHnio, n MeHbmyio — ijeHOTnaecKne. Harnn 
Ha6jno,n;eHHa H0Ka3aJin, hto pacTHTejibHbin nonpoB 3thx ckjiohob no cpaBHe- 
hhk) c npnJiejKam.HMH CTenHHMn yaacTKaMn xapaKTepn3yeTca cjie^yiom.HMn 
ocoSeHHocTaMn: 

1) KaK npaBHJio, k hhm npnypoaeHbi 3apocjin reMHKcepo<f)HJibHbix ctchhux 
KycTapHHKOB. 4 3Aecb TnnnaHbi Armeniaca sibirica , Malus pallasiana , bh^h 
HJibMa ( Ulmus propinqua, U. macrocarpa ), 5 Spiraea aquilegifolia (PeiijHKOB, 
1961; neinKOBa, 1963, 1972, 1974). KpoM.e Toro, HaMn oTMeaeHbi 3,n;ecb Rosa 
davurica, Caragana microphylla , Betula fusca, Pentaphylloides paruifolia ; 

2) 3HaanTejibHo yaacTne b o6pa30BaHnn pacraTejibHoro nonpoBa Kcepo- 
$HJibHHX no.jiyKycTapHHHKOB: Artemisia gmelinii , A. frigida, Kochia pro¬ 
strata 

3) xapaKTepHo pacnpocTpaHeHne o^hojicthhkob, npnaeM Tanne bh^h, KaK 
Axyris amaranthoides , Dontostemon micranthus , D. integrifolius, Descurainia 
sophia , Arabis borealis , Amethystea caerulea, Leonurus sibiricus, Chenopodium 
aristatum, CBoncTBeHHH, no HarnnM HaSjuofleHnaM, hmchho KycTapHHKOBbiM 
cKJiOHaM. JJpyrne bh^h, Tanne KaK Chenopodium album , Ch. acuminatum , 
Setaria viridis , Papaver nudicaule, Chamaerhodos erecta, Salsola collina , 
Lappula consanguinea , Artemisia scoparia , nocTaToaHo oShhhh KaK Ha KycTap- 
hhkobhx CKJioHax, TaK h b hhhx, KaK npaBHJio, CHJibiio HapyinenHbix CTen- 
hhx n;eH03ax; 

4) cyin;ecTBeHHyio pojib nrpaeT pa3HOTpaBbe b toh hjih hhoh CTeneHH Me30- 
$HJibHoro xapaKTepa, Hepe^Ko nocTaToaHo BbicoKopocJioe c hcho BbipaaseH- 


3 Mh paccMaTpHBaeM $Jiopy tojilko Han6ojiee cyxnx cTenHBix ckjiohob h onycKaeM 
aHajiH3 cTenHOH pacTHTejiBHocTH 6ojiee yBjiaatHeHHHx MecTOo6nTaHHH — ocTenHeHHBix 
hohm, npno3epHBix flenpeccira, onpanH jieca, HMeromnx HHoe cooTHomeHne aKOJiornneckHX 
rpynn. 

4 B ^aJiBHenmeM mh 6yn;eM Ha3BiBaTB KpyTHe lOJKHBie ckjiohh KycTapHHKOBHMii. 

5 KaK npaBHJio, 3to ,n;cpcBBH, ho Ha cyxnx iojkhbix CKJioHax 3th bh^bi npe,n;cTaBJieHH 
yrHeTeHHon KycTapHHKOBOH $opMon. 


1 / 2 7 BoTaHH^iecKHii HrypHan, JSTs 8 , 1981 r. 
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HLIMH JIHCTOBLIMH nJiaCTHHKftMH. OffHH BHAbI OTMeaaiOTCH HCKJIIOHHTejIbHO Ha 
npyTHx CKJiOHax (Melandrium apricum , Rheum undulatum , Euphorbia, 
pallasii ), APyrne npe^noOTraiOT 6ojiee npyrae io>KHbie ckjiohh, aeMCMejKHHO 
6ojiee nojiorne MecTooSnTaHna: Lespedeza davurica , Vincetoxicum , sibiricum 
Delphinium grandiflorum y Clematishexapetala, Sedum aizoon , Haplophyllum da- 
vuricum , Thalictrumsquarrosum, Adenophora stenanthina, Artemisia dracuncu- 
lus, Allium odorum . CorJiacHo JiHTepaTypHHM flamnaM, HenoToptie H3 3 thx 
BH flOB HBJIHIOTCH MC30KCep0(|)HTaMH HJIH JjajKe KCep0Me30(J)HTaMH (BjIH)MeHTaJIL r 

KnpnKOBa, 1960; «9KOJiorna. ..», 1977); 

5) Kan npaBHJio, Ha KycTapHHKOBHx CKJiOHax He3HaanTejibHo yaacrae cth- 
naKCepO(|)HTOB H KpnOKCepO^HTOB — oSbIHHbIX AOMHHaHTOB CTenHLIX coo6- 
mecTB Ha 6oJiee nojiornx CKJiOHax. no HamnM HaSjiioAeHHHM, KycTapHHKOBLix 
ckjiohob H36eraiOT Tanne pacnpocTpaHeHHHe Ha cmcjkhhx c hhmh CTenHLix 
yaacTKax bh^li, nan Filifolium sibiricum , Pulsatilla turczaninovii , Oxytropis 
myriophylla, Arenaria capillaris, Amblynotus rupestris, Potentilla leucophylla, 
Scabiosa comosa , KOTopue othocht k KpnoKcepo<J)HTaM (PenjHKOB, 1961; 
«9KOJiorna. . .», 1977), a TaKJKe bh^li, canTaioro.HecH ay- h Me30Kcepo<J)HTaMn 
(BjiiOMeHTaJib, KnpnKOBa, 1960; «9KOJiorna. . .», 1977), ho HMeioiAne xapan- 

TepiiyiO flJIH KpHOKCepO(|)HTOB p03eT0HHyi0 $OpMy pOCTa C pa3BHTHMH Bepra- 
KajiLHHMH KopHeBHm;aMH: Sibbaldia adpressa , Stellera chamaejasme, Phlo - 
jodicarpus sibiricus , Silene jenisseensis , Yungia tenuifolia , Leibnitzia 
anandria , Crepis crocea , Androsace incana, Arenaria juncea , Allium prostra¬ 
tum , Aster alpinus . 

He xapaKTepHH ajih KycTapHHKOBHx ckjiohob Tanne o6hhho rocnoACTByio- 
iAne b flaypcKnx cTenax CTnnaKcepo<J)HTH, KaK Mipa baicalensis n Festucale- 
nensis. nocae^Hnn bha HMeeT n KpnoKcepo<J)HTHHe aepTH (PenjHKOB, 1961). 

B CBa3H C BHaBJieHHLIMH OCoSeHHOCTHMH paCTHTejIbHOCTH KyCTapHHKOBHX 
CKJIOHOB MOJKHO OTMeTHTb, HTO THHHHHblMH MeCTOoSnTaHHHMH KpHOKCepO(f)H- 
tob aBJiaiOTca BepmnHbi cohok h BepxHne, OTHocnTejibHo nojiorne aacTn ckjio¬ 
hob, xapaKTepnayiomnecH no cpaBHeHnio c KpyTbiMn yaacTKaMn 6ojiee cjiaSHM 
ncnapeHneM (pe3yjibTaT MeHbinero bo3A0HCtbhh npaMHx cojihchhhx jiyaen) n 
MeHbinHMH noTepaMn BJiarn 3a caeT noBepxHocTHoro CTOKa. HHTepecHo, hto 
T anon 6 jih3Khh k KpnoKcepo<f)HTaM (Pciahkob, 1961) nojiynycTapHnaeK, AaK 
Potentilla acaulis, oShhhhh Ha iojkhlix CKJiOHax, no HamnM HaSjiiOAeHHHM, 
TaK>Ke npnypoaeH k BepxHHM nx yaacTKaM. no Mepe ABHJKeHna Ha ior, c yBe- 
jinaeHneM cyxocra hohbh h B03Ayxa, KpnoKcepo<f)HTHbie CTemme cooSnjecTBa 
rJiaBHHM o6pa30M c AOMHHnpoBaHneM Filifolium sibiricum CMenjaioTca c njia- 
KopoB n iojkhhx ckjiohob (jiecocTennaa aacTb JJaypnn) (KyMHHOBa, 1938; 
JIaBpeHKO, 1940) Ha ceBepHbie ckjiohh (OHOH-ApryHCKne CTenn) (PopmKOBa, 
1971, 1973), a flajiee k ioro-BocTOKy BOBce BbiTecHaiOTca nojinflOMHHaHTHHMn 
MejiK03JiaK0BHMH coo6m;ecTBaMH («9KOJiorna. . .», 1977). Bhahmo, xapaKjep- 
Hyio AJia rpynnH KpnoKcepo<J>nTOB po3eTOHHyio, HOJiypo3eTOHHyio hjih noAym- 
KOBHAHyio CTpyKTypy Ha3eMHon aacTn b coaeTaHnn c moiahhm pa3BHTneM Bep- 
THKajibHLix KopHeBnm, cjieAyeT paccMaTpnBaTb KaK npncnocoSjieHne CKopee 
k SoJibmHM KOJieSaHnaM cyTOHHbix n ce30HHHX TeMnepaTyp Ha KaMeHncrax 
oTKpHTbix CKJiOHax ^aypnn, aeM k He^ocTaTKy BJiarn. B nocjieAHeM KpnoKce- 
po<J)HTH 3aMerao ycTynaiOT CTnnaKcepo<f)HTaM, AOMHHnpyioiAHM Ha 6ojiee cy- 
xnx CTenHbix yaacTKax, b aacTHocTn Ha iojkhhx CKJiOHax b OHOH-ApryHCKnx 
CTenax (PopmKOBa, 1971, 1973). 

CTnnaKcepo(|)HTH HMeiOT KopHeByio cncTeny MoaKOBaToro Tnna, npoHHKaio- 
myio ao 1.5 m b rJiySnHy (PopmKOBa, 1966, 1973), oAHano, bo3mojkho, BCJieA- 
CTBne Toro, hto ocHOBHaa Macca norJioiAaioiAHX KOpHen cocpeAOToaeHa y hhx 
b BepxHeM cjioe 10—20 cm (HornHa, 1964), cTnnaKcepo(|)HTbi TaroTeiOT k MejiKo- 
3eMHon, OTHocnTejibHo SoraTon ryMycoM noaBe (PopmKOBa, 1966) n no9TOMy 
H36eraiOT KaMeHHCTbix ckjiohob, chjibho noABepjKemmx 3po3nn. KpoMe 
Toro, 9Ta 9KOJiomaecKaa rpynna, oSjiaAaa aAanTHBHon peaKAnen Ha 3acyxy 
npeKpameHneM BereTaAnn (PopmKOBa, 1973; «9KOJiorna. . .», 1977), HanSojiee 
cTpaAaeT, ecjin 3acymjiHBbin nepnoA 3aTarnBaeTca (PopmKOBa, 1966; «9 ko- 
Jioma. . .», 1977), hto CBH3aHo, Bepoarao, TaKJKe n c MHHHMajibHon no cpaB- 
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Hemno c ApyrnMH aKOJiornaecKHMH rpynnaMH ciioco 6 hocti>io hx BereTaraB- 
HHX opraHOB 3anacaTb BOAy (ropnrcoBa, 1972; «9KOJiorHH. . .», 1977). IIo- 

9T0My CTHnaKCepO(|)HTI»I npnypOHeHLI K MeCTOoSHTaHHHM, KOTOpbIM CBOHCTBeHHO 
nepnoflHHecKH, ho peryjiapHO noBTopmomeeca npoMaanBamie BepxHero cjioh 
tiohbli, t. e. Ha pa bhhhhlix npocTpaHCTBax h oraocHTejibHO nojiornx cKJioHax. 

B cbok) onepeflL pa3H0TpaBbe, oSjiaAaiomee ,n;jiHHH0CTep>KHeB0H KopHe- 
T30H cncTeMOH, nan, HanpnMep, Rheum undulatum, y KOToporo oTMeaeHa 
MancHMajibHaa cpe^n Bcex HCCJieAOBammx CTenHBix bhaob 3a6anKaJiba rjiy- 
'6nHa yKopeHeHHH (fopmKOBa, 1966), HMeeT B03M0>KH0CTb, MHHya BepxHne 
cyxne ropn30HTbi hohbh, Aocrarara nopHaMH 6ojiee BJiaambix rJiy6oKnx CJioeB 
h TaM o6pa30BHBaTb ocHOBHyio Maccy norJioiAaioiAHx KopHen (HornHa, 1964). 
BepoaTHo, aHaJiornaHbiM o6pa30M npHcnocoSjieHH k nepeHecemno cyxocra 
noHBbi h pacnpocTpaHeHHbie Ha KpyTbix iojkhhx CKJioHax KycTapHHKH h nojiy- 
KyCTapHHHKH. BbDKHBaHHH) A™HHOCTepJKHeKOpHeBbIX BHAOB pa3HOTpaBbH 
noMoraeT h Bbiconaa chocoShoctb hx BereTaTHBHbix opraHOB 3anacaTb BOAy, 
ocoSemio pa3BHTaa y Me30Kcepo<J)HTOB (ropinnoBa, 1972; «9KOJiorHH. . .», 
1977). TaKHM o6pa30M, Bee 3 th bhah, BbiTecHaeMHe H3 6ojiee SjiaronpnaTHHX 
no yBJia>KHeHHH) MecTOoSnTaHHH AOMHHnpyioni;HMH TaM crana- h KpnoKcepo<J)H- 
TaMH, HaXOflHT CBOH IjeHOTHHeCKHH OHTHMyM Ha KyCTapHHKOBbIX CKJIOHaX, 
aKOTonnaecKHe ycJiOBna KOTopbix 0Ka3biBai0Tca HeSjiaronpHaraHMH ji;jia 3 thx 
rpynn. 

0 TOM, HTO paCTHTOJIbHOCTb KyCTapHHKOBbIX CKJIOHOB <|)OpMHpyeTCH B yC- 
JIOBHHX HOHHJKeHHOH KOHKypeHHHH CO CTHHa- H KpHOKCepO(J)HTaMH, TOBOpHT 
H <J)aKTH pacnpOCTpaHeHHH HeKOTOpHX BHAOB, THHHHHHX flJIH KyCTapHHKOBbIX 
ckjiohob, b paBHHHHbix CTenax, noABepraioiAnxca 3HaaHTejibHOMy nacTSHin;- 
HOMy c 6 ok>, KOTopbiH, KaK H3BecTHo, conpoBOJKAaeTca noAaBJiemieM crana- 
h KpnoKcepo(|)HTHHx flOMHHaHTOB (Pem;HKOB, 1961; neinKOBa, 1963; Topm- 
KOBa, 1966, 1973; 3apy6nH, 1966), HanpnMep Artemisia frigida, A. gmelinii , 
Caragana microphylla. IIoHHJKeHHaa KOHKypeHijHH co crana- h KpnoKcepo- 
$HTaMH oSbacHaeT h npHypoaemiocTb k KycTapHHKOBHM cKJiOHaM o^HOJieT- 
hhkob, KOTopbie choco 6 hh pa3BHBaTbca 3Aecb, TaK KaK b oranane ot mhoto- 
jieranKOB He HCHbiTHBaiOT BJiHaHHa BeceHHeii 3acyXH. 

Oco 6 hh HHTepec npe^cTaBJiaeT Bonpoc o npHypoaemiocra HeKOTopbix bh- 
JIOB, B aaCTHOCTH KyCTapHHKOB, nOHTH HCKJIIOHHTeJIbHO K KpyTbIM lOJKHbIM CKJiO¬ 
HaM h OTcyTCTBHH hx b Apyrnx MecTooSnTaHHHx. XapaKTepHbie flJia CKJIOHOB 
Armeniaca sibirica , Malus pallasiana, bhah poAa Ulmus no nponcxojKAeHHio 
HBJIHIOTCH HOHMeHHHMH HJIH JieCHbIMH BHflaMH TypraHCKOH $JIOpH. G nOXOJIO- 
AamieM KJiHMaTa, HacTynamieM Tanrn Ha HeMopaJibHyio JiecocTenb h OTCTyna- 
HHeM TenJIOJIK)6HBOH paCTHTeJIbHOCTH K lory 9TH BHAbI, OKa3aBIHHCb Ha ceBep- 
hom npe,n;ejie CBoero pacnpocTpanemiH, npeAnoanTaiOT HanSojiee TenJiHe io>k- 
Hbie h ioro-3anaAHbie ckjiohli (corjiacHo npaBHJiy npeABapemra). Ilpn 3 tom 
BbmyjKfleHHbie mhphtbch c HeAocTaraoM BJiarn ohh o 6 bihho cymecTByiOT b yr- 
HeTeHHOM coctohhhh — b KycTapHHKOBOH $opMe (IlemKOBa, 1972). 3HaaeHHe 
TeMnepaTypHoro (JmKTopa HeJib3a hojihoctbio OTpnijaTb h flJia Apyrnx bhaob, 
TeCHO CBH3aHHbIX B IjeHOTHHeCKOM paenpeAeJieHHH C KyCTapHHKOBHMH CKJIO- 
HaMH, ocoSeHHO AJia Rubia cordifolia , Lespedeza davurica , Clematis hexapetala, 
Polygonatum sibiricum (IIohob, 1957, 1959). 

KaK HOKa3biBaiOT Hanm HaSjiioAeHHH, KycTapHHKH iojkhhx ckjiohob, mien 
b pa^e cJiyaaeB pa3BHTyio KpoHy h nrpaa onpeAeJieHHyio pojib b 3aAep>KaHHH 
oca^KOB (AOJKAa h cHera), chocoShh cyin;ecTBeHHo H3MeHaTb ycJiOBna hoa 
cbohm nojioroM b CTopoHy yBejinaeHHa BJiaJKHOcra, hto hphboaht k KOHii;eH- 
TpaAHH hoa hhmh TpeSoBaTejibHHx k 9TOMy (JaKTopy pacTeHHH. 3Aecb cocpe- 
AOTOHHBaiOTca: 

a) HeKOTopne TpaBHHHCTbie bhah, xapaKTepHHe jjrh . KycTapHHKOBHX ckjio¬ 
hob: Adenophora stenanthina, Sedumaizoon, Stellaria dichotoma; o aho JieranKH : 
Axyris amaranthoides (ocoSeHHo pe3KO, o6pa3ya ao 50% npoeKTHBHoro no- 
Kpbiraa), Amethystea caerulea , Arabis borealis , Artemisia scoparia , Descurainia 
sophia , Lappula consanguinea , Chenopodium album , Salsola collina, Setaria 
viridis. HaAO OTMeraTb, hto HeKOTopne MHorojieraHe bhah, HanpnMep Rubia 


7 * 
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cordifolia , Polygonatum sibiricum , Galium spurium, 6hjih OTMeaeHH HaMH Ha 
o6cjie,n;oBaHHOH TeppHTopnn tojibko no a KpoHaMH Ha iojkhhx cKJioHax; 

6) bhabi, npHypoaemme, nan npaBHJio, k 6ojiee nojiornM CTenHLiM mccto- 
oSnTaHHHM: Poa attenuata , Galium verum , Ixeridium gramineum , Potentilla 
nudicaulis , a TaKJKe CTHnaKcepo<J)HTHHH bha baicalensis , ,o;jih KOToporo, 

nan OTMeaajiocb BHme, ycjiobhh bho noaora Ha KycTapHHKOBLix CKJioHax ona- 
3LIBaiOTCa CJIHHIKOM 3acymjiHBi»iMH; 

b) jiyroBo-JiecHLie bhah (IIonoB, 1957, 1959; IlemKOB, 1972), pacnpocTpa- 
HeHHLie, no HamHM HaSjiioAeHHHM, raaBHHM o6pa30M Ha othochtojilho yBJiajK- 
HeHHLIX HOHMeHHLIX HJIH HeHOCpeACTBeHHO KOHTaKTHpyiOlUHX C JieCOM CTenHHX 

yaacTKax: Carex pediformis , Aster alpinus, A . tataricus , Iris uniflora , 
Dendranthema zawadskii, Paeonia lactiflora , Phlomis tuberosa , Linaria melam- 
pyroides, Polygonatum odoratum, Potentilla fragarioides , Pulsatilla multifida , 
Galium boreale , Silene repens , Thalictrum minus, Vicia amoena, V. pseudoro- 
bus, Viola variegata, V. gmeliniana , a TaKJKe THnnafabin KycTapHHK noflJiecKa 
Spiraea media . 

no CpaBHeHHIO C OTKpHTHM HpOCTpaHCTBOM Ha CKJIOHe HOfl nojioroM KyCTap- 
hhkob HaSjiioflaeTca 3HaaHTejibHoe yBejmaeHne npoeKTHBHoro hokphthh Tpa- 
BOCTOH. OflHaKO THHHHHHX JieCHHX TpaBaHHCTHX BHAOB, TaKHX KaK FZoZa 
dactyloides , Adenophora pereskiifolia , Lathyrus humilis, 3Aecb He BCTperaJin, 
bhahmo, BCJieflCTBne HeflocTaTOHHoro fljia hhx yBJia>KHeHHa. 

06o6ni;aa H3Ji0JKeHHbie Aamme, mojkho cAOJiaTb cjieAyioiAHe bhboah: 

1) OCHOBHyiO pOJIb B <J)OpMHpOBaHHH paCTHTeJIbHOCTH KpyTLIX IOJKHHX CKJIO- 
hob Ha ioro-BOCTOKe ^hthhckoh o6ji. HrpaeT ot6op noA AaBJiemieM oKOTonnae- 
CKHX (JaKTOpOB, B aaCTHOCTH Ha CyXOBbIHOCJIHBOCTb (npH CHHJKeHHH pOJIH Ije- 
HOTHaecKoro OTSopa), aTO oSycjiOBJiHBaeT CBoeo6pa3ne paCTHTeJIbHOCTH AaH- 
hhx MecTOoSnTaHHH; 

2) xapaKTepHOH aepTOH onncamioH paCTHTeJIbHOCTH HBJiaeTca pe3Koe chh- 
jKeHne yaacraa oSbiaHbix CTenHbix AOMHHaHTOB ^aypnn — CTHnaKcepo<|)HTOB 
h KpnoKcepo(|)HTOB, a TaKJKe pa3BHTne KycTapHHKOB, nojiynycTapHnaKOB, 
AJiHHHocTepjKHeKopHeBoro pa3HOTpaBba h oahoji6thhkob, t. e. bhaob, He npeA- 
CTaBJieHHbix BOBce hjih npeACTaBJieHHbix BecbMa cjiaSo Ha HeHapyineHHbix 
6oJiee nojiornx CTenHbix yaacTKax BCJieACTBne BHTecHeHna hx OTTyAa crana- 
h KpnoKcepo(|)HTaMH; 

3) paA bhaob neHOTHaecKH y3K0 npnypoaeH tojibko k ycaoBHaM Kpyrbix 

IOJKHHX CKJIOHOB. HpHypoaeHHOCTb K HHM OTHOCHTeJIbHO TenJIOJIloSHBbIX BH¬ 
AOB, ajih KOTopnx JJaypna HBJiaeTca ceBepHHM npeAeJiOM pacnpocTpaHeHna, 
CBH3aHa c np'aBHJiOM npeABapeHna — 9 to ckjiohh, HanSoJiee nporpeBaeMbie 
bo Bee BpeMeHa roAa. Bo3mojkhbi h Apyrne npnaHHH; 

4) xapaKTepHaa a^ih KpyTbix iojkhhx ckjiohob KycTapHHKOBaa pacTHTejib- 
HOCTb C03AaeT noA cbohm noaoroM ycaoBHa, 6oaee SjiaronpnaTHHe AJia npo- 
3npacTaHHa Me3o$HjibHbix bhaob, aeM Ha OTKpHTHx yaacTKax, hto npnAaeT 
pacTHTejibHOMy nonpoBy othx ckjiohob oco6yio necTpoTy. 
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A. B. Kochu;hh, T. H. Hroimma 

0 CXOftCTBE METAJIJIOO>EPMEHTHbIX CBOHCTB 
KAPBOAHrH,a;PA3bI OftHOftOJIbHblX H ftBYftOJIbHblX 

PACTEHHH 

A. V. K O S I T S Y N, T. I. I G O S H I N A. ON THE SIMILARITY OF METALLOENZYME 
CHARACTERS OF CARBONIC ANHYDRASE OF MONOCOTYLEDONOUS AND 
DICOTYLEDONOUS PLANTS 

UccjieflOBaHH HHaKTHBaipm b khcjioh cpefle Kap6oaHrHApa3H H3 jincTteB neTtipex bh¬ 
aob oahoaojibhhx pacTemra, a Taione flencTBHe Ha <f>epMeHT opTO-$eHaHTpojiHHa n peaKTH- 
Ban;HH ero ahhkom n Ko6ajiBTOM. ycTaHOBJieHO, hto Majion ycTonnHBocTLio b khcjioh cpefle 
n Heo6paTHMOCTBio H3MeHeHHH, nponcxoAHni;nx npn y,n;ajieHHH H3 MOJienyjiH $epMeHTa 
n;HHKa, Kap6oaHrHApa3a oahoaojibhhx pacTemra npaKTnnecKn He OTjinnaeTCH ot 3Toro $ep- 
MeHTa ^ByAOJibHHx. 06cy5KAaeTca 3HaneHne nojiyneHHBix pe3yjn»TaTOB b cbh3h c. abhhhmh 
6ojiLinnx pa3JinnHHx MOJieKyjinpHHx BecoB Kap6oaHrnApa3Bi oahoaojibhbix h AsyAOJiBHHx 
acTeHHH. 

B jiHTepaType hmciotch CBeAeHna o Sojibihhx pa3jraaHax MOjieKyjiapHHx 
BecoB Kap6oaHrnApa3 oahoaojibhbix h AsyAOJiBHBix p acTeHHH. ,3,jih MOJieny- 
jiapHoro Beca Kap6oaHrHApa3Bi H3 jihctbcb naTH bhaob abyaojibhhx p acTeHHH 
Petroselinum crispum (Tobin, 1970), Pisum sativum (Kisiel, Graf, 1972; 
Atkins et al., 1972b), Phaseolus vulgaris (Atkins, 1974), Spinacea oleracea 
(Pocker, Ng, 1973; Kandel et al., 1978), Lactuca sativa (Walk, Metzner, 1975) 
HanfteHH 3HaaeHna ot 180 000 ao 212 000 ,H,ajiBTOH. fljia Kap6oaHrHApa3Bi 
oahoaojibhhx nojiyaeHBi 3HaaHTejiBHO MeHBnme MOjieKyjiapHBie Beca: 42 000 
^ajiBTOH ajih Tradescantia albiflora (Atkins et al., 1972b) h 45 000 JJajiBTOH 
AJia Hordeum vulgare (Atkins, 1974). MaTepnaa ajih cpaBHeHna MOJienyjiap- 
hlix BecoB, MeHee HaAeaoiBiH, ho oxBaTBiBaiomHH Sojibdioh oSbeM bhaob, AaiOT 
TaKJKe H3MepeHHH 3JieKTpo(|)opeTHaecKOH hoabhhhiocth Kap6oaHrnApa3 
b nojmaKpnjiaMHAHOM reae. CpaBHeHne no 3T0My npH3Hany 11 bhaob oaho- 
Aojibhbix h 14 bhaob AsyAOJiBHBix p acTeHHH, npnaeM Ka>KABiH bha npeACTaBJiaa 
OTAejiBHoe ceMencTBO CBoero KJiacca, nona3ajio, hto hoabhhoioctb nap6o- 
aHrnApa3bi y Bcex bhaob oahoaojibhhx pacTeHHH 3HaaHTejiBHO Bbime, aeM 
y AByAOJibHbix. Hh oahoto HCKJnoaeHHa H3 3Toro npaBHJia He oKasajiocB 
(Atkins et al., 1972a). CoBOKynHocTB yKa3aHHBix $aKTOB no3BOjiaeT npeA- 
nojiaraTB, hto MOjieKyjiapHBie Beca Kap6oaHrnApa3 Bcex oahoaojibhhx pacTe- 
hhh b HecKOjiBKO pa3 MeHBine, aeM y AsyAOJiBHBix. Tanoe pa3jiHane no Ba>K- 
HOMy MOjienyjiapHOMy CBOHCTBy <J>epMeHTOB o6ohx KJiaccoB noKpHToceMaHHBix 
p acTeHHH npeACTaBjiaeT Sojibihoh HHTepec, noaTOMy npyr cpaBHHBaeMHX 
cbohctb >KejiaTejiBHO pacmnpHTB h, b aacTHOCTH, nccjieAOBaTB MeTajiJio^ep- 
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MeHTHHe CBOHCTBa Kap6oaHrnApa3. PacTHTejiLHaa Kap6oaHrnApa3a* Tan me 
Kan h Kap6oaHrnApa3a jkhbothlix, HBJiaeTca coAepmaiu;HM ijhhk (JepMeHTOM, 
ho b CBOHCTBax Kap6oaHrnApa3Li AsyAOJiLHLix pacTeHHH HaH^eH paA cynje- 
CTBeHHHx ocoSeHHOCTen. Kap6oaHrnApa3a jkhbothlix ycTonanBa npn 
pH 5.5—6.5 b TeaeHne MHornx cyTOK. Tepaa ijhhk hoa AencTBHeM KOMHJieKCO- 
o6pa30BaTejieH, OHa HHaKTHBnpyeTca, ho ano<J)epMeHT coxpaHaeT HaraBHyio 
CTpyKTypy h MomeT 6htl hojihoctlio peaKTHBnpoBaH ijhhkom hjih KoSajiL- 
tom, 3;o6aBJieHHHMH nocae yAajieHna KOMHJieKcoo6pa30BaTejia hjih b hckoto- 
poM H36HTKe no oTHOHieHHio k HeMy. Kap6oaHrnApa3a AByAOJiLHLix pacTeHHH 
npn yKa3aHHLix 3HaaeHHax pH aobojilho 6hctpo HHaKTHBnpyeTca, a hoa 
flencTBHeM KOMnjieKcoo6pa30BaTejien TepaeT ijhhk Heo6paraMO. BoccTaHO- 
BHTL aKTHBHOCTL 06pa60TaHH0T0 TaKHM o6pa30M (JepMeHTa npaKTHHeCKH He 

y^aeTca (Tobin, 1970; Kochijhh, XajinflOBa, 1976). Kap6oaHrnApa3a oaho- 

AOJ1LHLIX pacTeHHH C 3TOH TOHKH 3peHHH He HCCJieflOBaHa, H HaM npeACTaBjia- 
eTca BajKHHM bochojihhtl 3tot npobeji, yanraBaa pa3HHn;y MOjienyjiapHHx 
BecoB h tot <f>aKT, hto MOJieKyjiapHLin Bee Kap6oaHrHApa3H oahoaojilhlix 
6jih3ok k MOJienyjiapHOMy Becy 3Toro <J>epMeHTa jkhbothlix. 

Kap6oaHrHApa3a flpyrnx KpynHLix TancoHOB pacraTejiLHoro ijapcTBa 
C 3TOH TOHKH 3peHHa HOHTH He HCCJieflOBaHa, HO e^HHCTBeHHaa HaHfleHHaa HaMH 
ny6jiHKan;HH npe^CTaBjiaeT Sojilihoh HHTepec. Kap6oaHrnApa3a Kpacnon 
boaopocjih Serraticardia maxima coBepmeHHO He OTjmaaeTca b 3Tom OTHome- 
hhh ot $epMeHTa jkhbothlix. B TeaeHne 6 cyTOK npn pH 5.0 OHa ycTonanBa, 
npn o6pa6oTKe opTO-<|)eHaHTpojiHHOM hojihoctlio TepaeT aKTHBHOCTL, ho 
h;hhkom peaKTHBnpyeTca Ha 100% (Okazaki, 1973). yKa3amme (JrnKTLi no6y- 
Ahjih Hac HCCJieflOBaTL ^encTBHe khcjioh cpe^Li h opTO-<J)eHaHTpojiHHa Ha 
Kap6oaHrnApa3y oahoaojilhlix pacTeHHH, a Tanme bo3mo>khoctl peaKTHBa- 
n;HH HHaKTHBHpOBaHHOrO $epMeHTa IJHHKOM H Ko6aJILTOM. BlIJIH BLlSpaHH BHflLI 
H3 ceMencTB, HaxoAaiAnxca Ha pa3jraaHLix 3bojiioi];hohhlix flHCTamjHax ot 
npe,n;nojiaraeMLix npe^KOBLix $opM KJiacca oahoaojilhlix (TaxTaA>KHH, 1970). 

MaTepnaji h MeTo^HKa 

OnLITLI npOBOAHJIHCL Ha BHflaX OAHOAOJILHLIX pacTeHHH: CTpeJIOJIHCTe 
(Sagittaria sagittifolia L.), rycHHOM Jiyne (Gagea lutea (L.) Ker-Gawl.), 
BajiJiOTe (Valletta speciosa T. Durand et Schinz) h OBce (Avena sativa L.). 
PaHee 6mia nccjieAOBaHa TpaAecKaHijHH ( Tradescantia fluminensis Veil.) 
(Kochijhh, HromHHa, 1979). 

BaJiJiOTy BLipamHBaJiH b opaHmepee EoTaHnaecKoro HHCTHTyTa 
hm. B. JI. KoMapoBa AH GGGP, OBec — Ha 3KcnepnMeHTajiLH0M yaacTKe, 
OCTaJILHLie BHflLI pOCJIH B eCTeCTBeHHLIX yCJIOBHHX Ha TeppHTOpHH BOTaHHae- 
CKoro ca^a. B ohlit 6pajin 3pejiLie jihctlh, hojihoctlio 3aKOHHHBiHHe pocT, 
6e3 npn3HaKOB CTapeHna hjih naTOJiornaecKHx H3MeneHHH. Y OBca nccjieAo- 
BaJiH tojilko BepxHne jiHCTLH-<f)JiarH — nocjie nojiHoro pa3BHTHa con;BeTHa, 
y BajiJioTLi — BepxHne 2 / 3 jincTa, Tan Kan ocHOBamie jincTa coAepmnT Majio 
Kap6oaHrnApa3Li. JlncTLa BajiJioTLi cobnpaJiH KpyrjiLin rofl, ocTajiLHLix 
pacTeHHH — b jieTHHH nepnofl. 

CBe>Keco6paHHLie jihctlh pacrapajin b CTynne c 0.05 hjih 0.2 M pacTBopoM 
cyjiL(|)HTa HaTpna. 0.05 M pacTBop npHMeHajin AJia BajiJioTLi h rycHHoro 
Jiyna, Tan nan o6hjihc cjih3hctlix BenjecTB b jihctlhx 3thx pacTeHHH chjilho 
3aTpyAHajio o6pa6oTKy KOHijeHTpHpoBaHHLix roMoreHaTOB. OTHomeHne cli- 
poro Beca b rpaMMax k o6T>eMy pacTBopa b MHJiJiHJiHTpax 6lijio b 3tom cjiyaae 
1 : 4. npn 0.2 M pacTBope 3to OTHomeHne cocTaBjiajio 1:1. nocjie ocamAe- 
Hna KpynHLix aacTHij n;eHTpH(|)yrnp ob aHneM oSoramemiyio Kap6oaHrnApa30H 
,6ejiKOByio $paKn;Hio BHAejiajin H3 roMoreHaTOB $paKn;HOHHLiM BLicajiHBaHneM. 
B AajiLHenineM HCnojiL30BajiH $paKn;Hio, oca>KAaeMyio npn KOHii;eHTpaii;HH 
cyjiL(|)aTa aMMOHna ot 0.3 ao 0.45 t/mji, c kotopoh CBa3aHa hohth bch Kap6o- 
aHTHApa3Haa aKTHBHOCTL (Kochahh, HromHHa, 1979). HHaKTHBaipno Kap6o- 
anrHApa3Li nccjieAOBajiH b pacTBopax 0.01 M no KH 2 P0 4 h MepKanToaTaHOJiy, 
b ohlit ax c KOMnjieKCoo6pa30BaTejieM co3AaBajiacL TaK>Ke 0.01 M KOHn;eHTpa- 
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Kap6oaHrH£pa3Haa aKTHBHocTB 
JIHCTBeB OAHO^OJIBHBIX paCTeHHH 


pH opTO-<f)eHaHTpojiHHa. MeTOAnae- 
CKne ^eTajiH cm. b paSoTe Kochijh- 
Ha, HromHHOH (1979). 

Ilpn HCCJieAOBaHHH aehctbhh MeTaji- 
JIOB Ha HH aKTHBHp OB BHHBIH (JepMeHT 
npHMeHHJin Zn, Co h Cu b KOHijeHTpa- 
h;hh 10 -3 M. Bo Bcex cjiyaaax hchojib- 

30BajIH CepHOKHCJIHe COJIH COOTBeTCT- 
Byioro.HX MeTajuiOB. OnpeflejieHne nap- 
6oaHrHApa3Li npoH3BOflHJin no MeTOAy 
YnjiSypa—AH^epcoHa (Rickli et al. t 

1964), b KOTopoM Hcnojii»3yeTCH ycKopeHne (JepMeHTOM peaKiptH HacLiro.eHHoro 
pacTBopa yrjieKHCJioro ra3a c HaTpnn-BepoHajiOBHM 6y<f>epoM, HMeioro.HM 
pH 8.2. OnpeflejiaeMaa TannM choco6om Kap6oaHrnflpa3Haa aKTHBHocTB 
BHpajKaeTca b ycjiOBHLix eAHEHijax no (JopMyjie 


Bh« 

Efl. KA/r 

CTpeJIOJIHCT 

33000+1700 

ryCHHHH JiyK 

1080+170 

BajiJioTa 

11800 +2700 

OBec 

11600+1700 


a = io (k-')- 


r^e T b — BpeMH npoxoameHna peamjHH 6e3 <J>epMeHTa, T 0 — BpeMa npoxo- 
jkaghhh peamjHH b npncyTCTBnn <J>epMeHTa. 

B TencTe n Ha pncyHKax eAHHnijBi (JepMeHTatHBHOH aKTHBHOCTn o6o3he- 
aeHBi nan Ea. KA b nepecaeTe Hal r CLiporo Beca hjih 1 mji pacTBopa. 


Pe3yjibTaTbi h oScy^eHne 

Kan HOKa3aHO b Ta6jmn;e, jrncTba Bcex nccjieflOBaHHHx bhaob coAepacaT 
3HaaHTejibHbie KOjraaecTBa Kap6oaHrnApa3Bi. B Ta6jmn;e npnBeAeHBi ycpeA- 
HeHHHe H3 4 — 10 onpefleaeHHH 3HaaeHHH Kap6oaHrnApa3HOH aKTHBHOCTn 
b ycjiOBHLix eAHHHn;ax Hal r cbiporo Beca jmcTbeB c hx cpeAHHMH KBaApaTnae- 
CKHMH OTKJIOHeHHHMH. 

HacraHHO oanmeHHaa Kap6oaHrnApa3a HCCJieAOBammx bhaob, Tan me 
nan h (JepMeHT AsyAOJiBHHx paCTeHHH, OKa3ajiacb HeycTonanBOH b HeirrpajiB- 
hoh h cjiaSoKHCjiOH cpeAax. npn pH ot 5.5 ao 7.1 y 6o jibihhhctb a bhaob noara 
nojiHaa HHaKTHBan;Ha <J>epMeHTa hpohcxoaht b TeaeHne 20 — 50 a (pnc. 1). 
3aBHCHMOCTB hh aKTHBai{nn ot BpeMeHH y BajiJiOTH, rycHHoro Jiyna h CTpeao- 
jrncTa ona3ajiacB AOCTaToaHO 6 jih3koh, h Ha pncyHKe Tanon xapaKTep HHaKTH- 
Ban;HH HJUHOCTpnpoBaH Ha npnMepe BajiJiOTBi. Kap6oaHrnApa3a OBca coxpa- 
HaeT aobojibho BBicoKyio ocTaToaHyio aKTHBHocTB b TeaeHne no KpaHHen Mepe 
300 a, aTo 6 hjio OTMeaeHO paHee Tan>Ke ajih Kap6oaHrHApa3H TpaAecKamjHH 
(Kochijhh, HromHHa, 1979). npn pH 8.4—8.7 Kap6oaHrnApa3a BajiJiOTBi h 
OB ca ycTonanBa b TeaeHne 150 a. OepMeHT Apyrnx bhaob b 3tom HHTepBaae pH 

He HCCJieAOBajica. 

OpTO-(|)eHaHTpojiHH ycHJiHBaeT hh aKTHB aijHK) (JepMeHTa, h 3to 3aMeTHO 
Aaace y paCTeHHH rana BajiJiOTH,, r^e ero AencTBHe chjibho MacanpyeTca 
aKTHBHO HAyni;eH cnoHTaHHOH hh aKTHB an;HeH. npn Ao6aBjieHHH k pacTBopaM 
HH aKTHBHp OB BHHOH OpTO-(f)eHaHTpOJIHHOM Kap6oaHrHApa3BI HOHOB IJHHKa H 
KoSajiBTa HaSjiioAaeTca HeSojiBmaa peaKTHBaijHH. Ha pnc. 1 momcht AoSa- 
BJieHHH HOHOB MeTaJIJIOB H0Ka3aH CTpeJIKOH, a XOA aKTHBHOCTn B COOTBeT- 
CTByiomHX npo6ax — hitphxobbimh jihhhhmh. BosHHKaiomaH npn 3 tom aKTHB- 
HOCTB MOJKeT B HeCKOJlBKO pa3 HpeBBIHiaTB OHeHB HH3KHH ypOBeHB OCTaTOHHOH 
aKTHBHOCTn h y BajiJiOTBi Aa>Ke npeBBimaeT ocTaToaHyio aKTHBHocTB npo6bi 
6e3 opTO-$eHaHTpojiHH^, ho AaJieno He AocraraeT hcxoahoto ypoBHH aKTHB- 
hocth $epMeHTa. floSaBJieHne ijHHKa h KoSajiBTa k <J>epMeHTy, noTepaBmeMy 
aKTHBHocTB b pe3yjiBTaTe cnoHTaHHOH HHaKTHBaijHH, AaeT HeonpeAejieH- 
hbih 9(|)(|)eKT.- HHorAa HaSjiioAaeTCH 3aMeTHaa peaKTHBaijHH, ho b 6ojibihhh- 
CTBe cayaaeB aKTHBHocTB He MeHaeTca hjih hpohcxoaht AonojiHHTejiBHaa 
hh aKTHB an;HH. HecKOJiBKO ohhtob c Ao6aBjieHneM HOHa MeAH noKa3ajra, hto 
3 tot hoh coBepmeHHO He oSjiaAaeT peaKTHBnpyioin;HM AancTBHeM. B ero npn- 
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Phc. 1. HHaKTHBaijHH BH,n;ejieHHOH Kap6oaH- 
rH,n;pa3H Bajuiora bo BpeMeHH. 


Phc. 2. H HaKTHB ai^nn BH,n;ejieHHOH 
Kap6oaHrH,n;pa3H OBca bo BpeMeHH. 


Ha oca a6ci^ucc: BpeMH nocne BbmeneHHH (qacbi); 06o3HaqeHHH Te me, ^to h Ha pnc. 1. 

Ha oca opdauam : aKTHBHOCTb b eflHHHijax Yhji- 
6ypa—AHjjepcoHa. 

l — 6e3 opTO-<$)eHaHTpojiHHa, 2 — c opTO-<$)eHaH- 

TpojiHHOM, 3 — pcaKTHBaijHH hhhkom, 4 — peaKTH- N 

BaiJHH KOSaJIbTOM. 


cyTCTBHH (KOHn;eHTpau;HH 0.001 M) aKTHBHOCTb (JepMeHTa oaeHb 6biCTpo 
na^aeT Hyjia. 

nojiyaeHHHe pe3yjii»TaTi»i ho3bojihiot npe^nojiaraTb, hto hphhhhoh He- 
yCTOHHHBOCTH paCTHTeJIbHOH Kap6oaHrHflpa3bI B KHCJIOH cpe^e MOJKeT 6bITb 
noTepa MOJieKyjion <J>epMeHTa aTOMa ijHHKa, flHCcoijHaijHH KOToporo chjibho 
ycKopaeTca no Mepe noHHJKemiH pH. 06 3tom tobopht 3HaanTejibHoe ycnope- 
Hne npoijecca b npncyTCTBHH opTO-<J)eHaHTpojiHHa, CBH3HBaioHj;ero h;hhk 
b npoaHHH KOMnaeKC. IIoTepa n;HHKa, no-BH^HMOMy, conpoBO>KflaeTca 
ShctpbImh H3MeHeHnaMH CTpyKTypbi (JepMeHTa, Aejiaioni;HMH npoijecc Heobpa- 
thmbim, a peaKTHBan;Hio (JepMeHTa npaKTnaecKH h6bo3mo>khoh. He6ojibmaa 
peaKTHBan;Ha, KOTopyio yflaeTca nojiywrb, Bepoarao, CBa3aHa c coxpaHeHneM 
HeKOTopon aacTbio MOJieKyji, noTepaBmnx h;hhk, CBoen CTpyKTypH. HHTe- 
pecHO OTMeraTb, hto Ko6ajibT b 3tom cjiyaae 0Ka3HBaeT Tanoe >ne flencTBne, 
hto n h;hhk (pnc. 1 h 2). PaBHaa 3<J)<J)eKTHBHOCTb n;HHKa h Ko6ajibTa nan KO<J)aK- 
TopoB Kap6oaHrH,n;pa3bi jkhbothbix xoporno H3BecTHa, ho fljia pacTHTejibHon 
Kap6oaHrHApa3bi, BepoaTHO, BCJiejjCTBne HeycTonanBOCTH cooTBeTCTByioin;ero 
ano^epMeHTa, Tanne flaHHbie OTcyTCTByiOT. Mojkho npe^nojiaraTb, hto b cayaae 
3aMenbi n;HHKa Ha Ko6ajibT 6e3 HapymeHna MOJieKyjiapHOH CTpyKTypbi KobajibT- 
coAep>KaHi;aa pacTHTejibHaa Kap6oaHrnApa3a TaKJKe nojiHOCTbio coxpaHHJia 6li 
CBOIO aKTHBHOCTb. 

TaKHM o6pa30M, nojiyaemibie pe3yjibTaTbi HOKa3biBaiOT, hto Majion ycTOH- 
HHBOCTblO B KHCJIOH Cpefle H Heo6paTHMOCTbIO H3MeHeHHH, HpOHCXOAHH^HX 
npn y^aJieHHH H3 MOJieKyjibi (JepMeHTa ipiHKa, Kap6oaHrnApa3a oflHOflOJibHbix i 
pacTeHHH npaKTHaecKH He OTjraaaeTca ot Kap6oaHrH,n;pa3bi flByflOJibHbix. 
OaeHb xapaKTepHHM cbohctbom Kap6oaHrH,n;pa3bi flByflOJibHbix pacTeHHH 
aBjiaeTca ee cjia6aa peamjHa Ha ehthShtopbi Tnna an;eTa30JiaMHAa, KOTopbie 
oaeHb chjibho h cneijH^HHHO HHrH6HpyioT Kap6oaHrH,n;pa3bi jkhbothbix. 
Xoth flaHHbie o ^ghctbhh 3 thx hhth6htopob Ha $epMeHT oflHOflOJibHbix pacTe¬ 
HHH OTpbiBOHHbi h npoTHBopeaHBbi (Atkins et al., 1972b; Atkins, 1974), ohh 
H03B0Jiai0T cfleaaTb bbibo,)];, hto h ho 3thm CBOHCTBaM Kap6oaHrH,n;pa3a hokplito- 
ceMaHHHx pacTeHHH npoTHBOCTOHT Kap6oaHrH,n;pa3e >khbothbix KaK e^miaa 
rpynna. Co3flaeTca BneaaTjieHne, hto bojibinon MOJieKyjiapHbin Bee Kap6o- 
aHrnApa3bi ,n;Byn;ojibHbix pacTeHHH, Bepoarao, oSycjiOBjiemibiH ee reacaMep- 
hoh CTpyKTypon, He CBa3aH HenocpeflCTBeHHO co CTpoekneM aKTHBHoro n;eHTpa, 
KOTopoe 6jih3ko y (JepMeHTa o6ohx KjiaccoB h 3HaanTejibHO OTJinaaeTca ot 
TaKOBoro y Kap6oaHrnApa3H jkhbothbix. 
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Bo3HHKaeT Bonpoe o npHCnoco6nTejiLHOH pojrn h BpeMeHH B03HHKH0BeHHii 
rencaMepHOH MOjienyjiH Kap6oaHrHApa3bi AByAOJibHHx. CoBpeMeHHue ano- 
jiornaecKHe ycjiOBna, b kotophx cynjecTByioT HCCJieAOBaHHbie bhah o6ohx 
KJiaccoB, AOCTaTOHHO mnpoKH h npaKTHaecKH coBna^aioT. MajiOBepoaTHO, 
*ito yna3aHHoe pa3jiHHHe MOJieKyjiapHbix BecoB Kap6oaHrnApa3bi HBjiaeTca 
aAanTaAHen k coBpeMeHHHM ycjiOBHHM. Mojkho npeAnojiaraTb, hto rencaMep- 
naa Mojienyjia B03HHKjia y AByAOJibHbix Ha pammx CTa^nax hx 3bojhoh;hh, 
mo nocae OTAejieHna rpymm oahoaojibhhx pacTeHHH. Bonpoe 3tot TpeSyeT 
^ajiLHenmero H3yaeHna, Tan nan npeACTaBHTejra HanSojiee hphmhthbhhx 
irpynn AByAOJibHbix 0Ka3ajincb BHe noaa 3peHna nccjieAOBaTejieH MOJienyjiap- 
hbix cbohctb pacraTejibHOH Kap6oaHrHApa3bi. JKeaaTejibHO Taione H3yaeHne 
Kap6oaHrnApa3bi rojioceMHHHHx h 6ojiee hphmhthbhhx rpynn pacTHTejibHoro 
Mnpa. 
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EOTaHHHeCKHH HHCTHTyT nojiyneHO 10 VII 1979. 

aim. B. JI. KoMapoBa AH CCCP, 

JleHHHrpaA. 


yffH 582.734 (597) 


HryeH TteH Xten, r. II. Hkobjicb 
PO SORBUS (ROSACEAE) BO OJIOPE BBETHAMA 

NGUEN TIEN HIEP, G. P. YAKOVLEV. THE GENUS SORBUS (ROSACEAE) 

IN THE FLORA OF VIET-NAM 

Bo $Jiope BbeTHaMa HacHHTHBaeTCH 8 bhaob po#a Sorbus. 3 H3 hhx — S . wattii , 
S. ursina h S. oligodonta — othochtch k ceKAHH Sorbus , 5 — S. corymbifera , S . subulata , 
£. epidendron , S . ligustrifolia h S. brevipetiolata — K ceKipra Micromeles . 

Ilpn noAroTOBKe nySjiHKaijHH no ceM. Rosaceae BberaaMa mh nepecMO- 
TpejiH MaTepnaji, othochiahhch k poAy Sorbus. Hama bhboah HecKOJibKO 
OTjiHnaioTCH ot bhboaob J. Vidal (1968), kotophh b TeneHne pa^a jieT 3aHH- 
Majica H3yaeHneM po30Bbix. ^jih pa6oTH 6hjih ncnojib30BaHbi MaTepnajiH, 


8 BoTaHHqecKHii rnypHan, Nb 8, 1981 r. 
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xpaHHmneca b pa3jiHHHHx TepSapnax (LE, K, NY* P* A, HN, HNU, HM), 1 
a Tanase coScTBeHHbie cSopu o^Horo H3 bbtopob CTaTbH. 

Pofl Sorbus 6hji ycTaHOBJieH K. JlnHHeeM b 1753 r. h jicktothhom ero, 
coraacHO A. Rehder (1940) h G. Brizicky (1968) (h;ht. no: TaSpnajiaH, 1978), 
CJiejiyeT canTaTb S. aucuparia. PaHHne aBTopn HHorjja BKjnoaajra ero b pop, 
Pyrus. IIoflaBjiaiomee Sojibhuihctbo coBpeMeHHbix aBTopoB npn3HaioT caMO- 
CTOHTejibHOCTb pofla Sorbus , othoch k HeMy b paHre cenijHH pop; Micromeles 
Decne. 

Mh npncoeflHHaeMCH k Tonne 3peHna Tex HCCJieaoBaTejiefi, KOTopbie 
paccMaTpnBaiOT pop; Sorbus He3aBncnMO ot po^a Pyrus , ho npnHHMaioT era 
b mnpoKOM o6T>eMe (Hedlung, 1901; Rehder, 1927, 1940; Yu, Kuan, 1963; 
Vidal, 1968; Yu, 1974; TaSpnajiaH, 1978). 

Sorbus L. 1753, Sp. PL : 477; idem, 1754, Gen. PI. ed. 5 : 213; Vidal, 
1968, FI. Camb. Laos et Vietnam, 6 : 23; Yu, 1974, FI. Reip. Pop. Sin. 
36 : 283; TaSpnajiaH, 1978, PhShhbi 3an. A3 hh h TnMajiaeB : 86. — Pyrus L. 
subgen. Sorbus (L.) Focke, 1888, in Engler und Prantl, Nat. Pflanzenfam. 3, 
3 : 24. 

Lectotypus: S. aucuparia L. — 

KJIIOH flJIfl OIIPEflEJIEHHfl BHftOB POflA SORBUS 

1. JlncTba HenapHonepncTocjiojKHbie.2 

+ JlncTba npocrae .4 

2. JIhctohkh jincTbeB y3Kne, He 6ojiee 1 cm mnp.3 

+ JIhctohkh JincTbeB 1.5—2 cm mnp. . . 3. S. oligodonta var. serrata 

3. Hameana MejiK03y6aaTaa baojib npaa 3y6n;oB; jienecTKn onymeHHbie 

H3HyTpn; 3 aBH 3 B 3-me3flHaa; jihctohkh b ancjie 9—13 . ., 1. S. wattii 
+ Kpaa 3y6n;oB aameann coBepmeHHO poBHbie; JienecTKn rojibie; 3aBH3b 
5-rHe3flHaa; jihctohkh b ancjie 19—25.2. S. ursinct 

4. Hepemon 2—7 mm aji.; njiacraHKa JincTa rojiaa.5 

+ HepemoK 2—15 mm aji. hjih OTcyTCTByeT; njiacraHKa JincTa rojiaa hjih 

BonjioaHaa ..6 

5. IIjiacTHHKa JincTa 6ojiee hjih MeHee ocTpoKOHeanaa, 3y6n;bi ocTpbie, Ha 

He mnjiOBHAHHe; hjioabi 10—20 mm mnp., c aeaeBnanaMH .... 

. 4. *S. corymbifera 

+ IIjiacTHHKa JincTa 6ojiee hjih MeHee TOHK03aocTpeHHaa, 3y6n;H ocTpbie hjih 
mHJiOBHflHbie; hjioabi 6—8 mm mnp., 6e3 aeaeBnaen . . 5. S. subulata 

6. IIjiacTHHKa JincTa 8—12 cm aji., 2—5 cm mnp. c 10—15 napaMH Sokobbix 

JKHJIOK .7 

+ IIjiacTHHKa JincTa 4 — 6 cm aji., 1.5—3 cm mnp. c 6 — 7 napaMH 6okobbix 
jkhjiok; aepemoK 3—6 mm aji .8. S. ligustrifolia 

7. HepemoK 5—15 mm aji.; njiacTHHKa JincTa CHH3y 6ojiee hjih MeHee bohjioh- 

Haa, c JKHJinaMH, Jinmb cjierna BbiCTynaioin.HMH, b ancjie 10—12 nap; 

3aBa3b 2—3-me3flHaa .6. S. epidendron 

+ Hepemon 1 — 4 mm aji. hjih OTcyTCTByeT; njiacTHHKa JincTa CHH3y rojiaa, 
C JKHJIKaMH, CHJIBHO BHCTynaiOIH l HMH, B HHCJie 10 —14 nap; 3aBH3K 
2-rae3AHaa .7. S. brevipetiolata 


Sect. 1. Sorbus 

JIhctbh HenapHonepHCTocjio>KHBie; 3aBa3b 2—4-, pe^Ko — 5-rae3AHaa; 
CTHJioaneB 2—4, pe^no — 5, oSbihho cboSoahbix hjih cjierna y ocHOBaHna 
cpocmnxca; hjioabi c ocTaiomenca aameanoH. 

Bo BbeTHaMe 3 BHAa cckijhh. 


1 HM — HH,n;eKc rep6apna EHOJiorirsecKoro HHCTHTyra rocyn;apcTBeHHoro Hay^mo- 
HccjieAOBaTejibCKoro Aempa BbeTHaMa b r. XomHMHHe; HN — HHAeKc repSapna Enojior h- 
aecKoro HHCTHTyTa (r. XaHon); HNU — hhagkc TepSapna XaHoncKoro rocyn;apcTBeH- 
Horo yHHBepcHTeTa. 
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Phc. 1. PacnpocTpaHeHHe bh^ob po,n;a 
Sorbus bo $Jiope BteTHaMa. 

1 — S. wattiiy 2 — S.ursina , 3 — S. oligo - 

dontdy 4a — S. corymbifera , 46 — S. corym- 

bifera var. turbinata, 5 — S. subulata , 6 — 

S. epidendron , 7 — S. brevipetiolata , 

8 — S. ligustrifolia. 


1. S. wattii Koehne, 1912, Fed- 
des Repert. 10 : 515; Vidal, 1968, 

FI. Camb. Laos et Vietnam, 6 : 25. — 

— Ic.: Vidal, 1968, 1. c. : 27, tab. 

3, l-3.\ 

T y p u s: «Manipur, Jopoo, Naga- 
hugel, 3160 m ii. M., V1882, bliihend, 

G. Watt, n° 6882» (K — non vidi, 
fide Vidal, 1968). 

Ha TeppnTopHH BneTHaMa coSnpaji- 
ca jramb ojj;hh pa3 b hpobhhijhh 3njiaH- 
KoHTyM (Gialai-Kontum) (pnc. 1, 1). 

B l e t h a m. Prov. de Kontum: 
sommet du Ngoc Phang, 2187 m, 

Poilane, n° 32 180 (P, A). 

0 6 me e pacnpocfpaHe- 
h h e: CeBepo-BocTonHaa HH^na. 

2. S . ursina (Wenzig) Hedl. 1901, 

Kongl. Sv. Vet. Akad. Handl. 35, 

1 : 35; TaSpnajian, 1978, PaSnHH 3an. A3 hh h THMajiaeB : 92. — Ic.: TaSpH- 
3jiaH, 1978, ijht. coa.: Ta6a. 26. 

Lectotypus: Kamaoon, 1829, Wallich, Cat. n° 675 (fide Ta6pH3- 
jiaH, 1978, non vidi). 

3tot BHfl aBjiaeTca hoblim ^jia TeppnTopnn BteTHaMa. Oh co6paH|B npo- 
bhhi];hh XoaHr JlteH IHoh (Hoang lien son) (pnc. 1, 2 ). 

B b e t h a m. Prov. Hoang lien son: Fan si Pang, 2600 m* P.’_N. Lan, 
n° 19 (HN). 

OSnTaeT b BepxHeM ropHOM noace Ha BHCOTe 2600—4600 m Hayp. m. 

O 6 m'e e pacnpocTpaHeHne: KHP, Hh^hh, Henaa, ByTaH, 
BnpMa. 

npHMeaaHne. Bh a 6jih30k k S. wattii h S. foliolosa (Wall.) Spach. 
Ot nepBoro BH^a OTjmaaeTca Sojibhihm hhcjiom jihctohkob (10—15, a He 
4—7 nap), ot BToporo — 5 (a He 3) CTOJiSnKaMH. 06pa3en;, coSpaHHbin Ha 
TeppHTopnn BberaaMa, aojukch Shtb oraeceH k var. ursina . 

3. S. oligodonta (Card.) Hand.-Mazz. 1933, Symb. Sin. 7 : 469; Vidal, 
1968, FI. Camb. Laos et Vietnam, 6 : 25; Yu, 1974, FI. Reip. Pop. Sin. 36 : 
319. - Ic.: Vidal, 1968, 1. c. : 31, tab. 4, 1-2 ; Yu, 1974,1. c. : 315, tab. 43, 
13. 

T y p u s: «Arbre eleve les bois du Ma Eul Chan, a 2500 m alt., 22 oct. 
1889, leg. Delavay, n° 4252» (P!) (pnc. 1, 3). 

Bo BberaaMe pa3HOBHAHOCTb 3Toro BH,n;a (var. serrata Vidal) HaifleHa 
b npoBHHipra XoaHr JIbeH IIIoh (Hoang lien son). 

B b e t h a m. Tonkin: prov. de Lao Kay, Col de Lo Qui Ho pres de Chapa, 
alt. 200 m, Poilane, n° 17 043 (P!, typus var.); massif du Fan Tsi Pan, 
2800 m, Poilane, n° 17 702 (fide Vidal, 1968). 

OSnTaeT b ropHOM nonce Ha BbicoTe 2000—3000 m Haflyp. m. 3nH<f)HTHoe (?) 
HepeBO. 

06m;ee pacnpocTpaHeHne: KHP (var. oligodonta ). 



8 * 
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Sect. 2. Micromeles (Decne.) Rehd. 

JIhctbh npocTHe; 3aBH3b 2—3-, pe^no — 4—5-rHe3AHaa; CTHJioAneB 2—3, v 
peAKo — 4—5, cpocmnxca 'y ocHOBaHna; hjioah c onaAaiomen aameaKon. 

Bo BberaaMe 5 bhaob ceKqnn. 

4. S. corymbifera (Miq.) Hiep et Yakovl. comb. nov. — Vaccinium ? 
corymbiferum Miq. 1861, FI. Ind. Bat. Suppl. 1 : 588. — Sorbus granulosa 
(Bertol.) Rehd. 1915, in Sargent, PI. Wils. 2 : 274; Vidal, 1968, FI. Camb. 
Laos et Vietnam, 6 : 26; idem, 1970, FI. Thail. 2 : 36; Yu, 1974, FI. Reip. 
Pop. Sin. 36 : 302; raSpnajiaH, 1978, Pa6nHbi 3an. A3hh n THMajiaeB : 92. — 
Micromeles corymbifera (Miq.) Kalkm. 1973, Blumea, 21, 2 : 437. — 
Ic.: Vidal, 1968, 1. c. : 27, tab. 3, 6-9] Yu, 1974, 1. c. : 41, tab. 41, 1-5; 
raSpnajiHH, 1978, ii;ht. con.: Ta6ji. 56; Kalkm. 1973, 1. c. : tab. le, 2e. 

T y p u s: Junghun, s. n. (PI. Jungh. Ined. n° 1035) ex Sipirok, Sumatra 
(holotypus — U; L) (fide Kalkman, 1973). 

1. IIjiOAbi mapoBHAHbie hjih ajiJinncoBHAHbie, peAKO — anqeBHAHBie hjih 
o6paTHOHHii;eBHAHHe, 9— 22 mm aji*> 8 — 20 mm amp.; oraomeHne ajihhh 

k mnpnHe cocTaBjiaeT 1 : 0.9—1.3.var. corymbifera 

-f ILjioah ot rpymeBHAHHX ao o6paraoani];eBHAHbix, 20—32 mm aji-, 13— 
23 mm mnp.; oraomeHne ajihhh k mnpnHe cocTaBjiaeT 1 : 1.3—1.5 . . . 

.var. turbinata 

OreppHTopHH BbemaMa H3BecraH o6e pa3HOBHAHOCTn. 

Var. corymbifera. 

Var. turbinata (Card.) Hiep et Yakovl. comb. nov. — Pyrus granulosa 
Bertol. var. turbinata Card. 1918, Not. Syst. (Paris) 3 : 347; idem,, 1920, 
FI. Gen. Indoch. 2 : 672. — Sorbus granulosa (Bertol.) Rehd. var. turbinata 
(Card.) Vidal, 1968, 1. c. : 29. — Micromeles corymbifera (Miq.) Kalkm. var. 
turbinata (Card.) Kalkm. 1973, 1. c. : 439. — Ic.: Card. 1920, 1. c. : 669, 
tab. 64, 5—7] Vidal, 1968, 1. c. : 27, tab. 3, 10r 

Lectotypus: Cambodie, monts Knang Repoeu, 1200 m, Pierre, 
n° 618 (holotypus — P!, NY!). 

06e pa3HOBHAHOCTH H3BecTHt»i h3 HecKOjibKHx panoHOB BberaaMa 
(pnc. 1, 4a , 46). IIomhmo o6pa3n;oB, nepeanCJieHHbix J. Vidal (1968), H3BecTHbi 
erqe A»a o6pa3n;a: Chapa, VIII 1943,1500 m alt. (Petelot) s. n. (HM); ib., 
anon., n° 2770 (HN). 

OSnTaeT b jiecax no cKJioH.aM rop Ha BbicoTe 1000—2500 m HaA yp. m. 

06m;ee pacnpocTpaHeHne: Hhahh (AccaM), TanjiaHA, JIaoc, 
KaMnyuna, Majian3HH, HHAOHe3na (o. CyMaTpa). 

IIpHMeuaHHe. PaHee 3tot bha 6hji H3BecTeH hoa Ha3BaHneM 
S. granulosa , OAHano C. Kalkman (1973) ycTaHOBHJi, hto BnepBbie oh 6hji 
onncaH hoa Ha3BaHneM Vaccinium ? corymbiferum. TorAa >ne hm 6biJia npeAJio- 
me Ha HOBaa KOM6nHan;Ha Micromeles corymbifera (Miq.) Kalkm. Mbi, oAHano, 
npnHHMaeM mnpoKnn o6beM poAa Sorbus (BKjnouaa poA Micromeles), b CBa 3 n 
c aeM n npeAJiaraeM HOByio KOM6nHan;Hio. 

5. S. subulata (Vidal) Hiep et Yakovl. stat. nov. — S. verrucosa (Decne.) 
Rehd. var. subulata Vidal, 1968, FI. Camb. Laos et Vietnam, 6 : 32. — Ic.: 
Vidal, 1968, 1. c. : 32, tab. 4, 5. 

T y p u s: Vietnam, prov. de Lao Kay; massif du Fan Tsi Pang, 2500 m, 
Petelot, n° 7946 (P, non vidi, vidi paratypus). 

Bo BberaaMe BCTpeuaeTca b hpobhhijhh XoaHr JIbeH IHoh (Hoang lien 
son) (pnc. 1,5). 

B b e t h a m. Prov. Hoang lien son, Sapa, 2500 m alt., Petelot, 
n°7958 (paratypi —P, HM); ib., Duong hu’u Thoi, n° 23 (HNU); ib., P. N. Lan, 
n° 26 (HN); ib., anon., n° 1634 (HN); ib., Vo van Chi, s. n. (HN). 

06nTaeT b CBerabix Jiecax no CKjiOHaM rop Ha BbicoTe okojio 2500 m HaA 
yp. m. IJb. V, hji. VIII—IX. 

OSrqee pacnpocTpaHeHne: aHAeMnn. 

npnMeuaHne. CorjiacHO HamnM HaSjiioAeHHHM (cm. Ta6jinn;y), 

S. verrucosa var. subulata BecbMa cym;ecTBeHHO oranuaeTca ot thhoboh pa3HO- 
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BHftHOCTH, OnHCaHHOH H3 HHftHH. 3 th pa3JIHHHH, KaK HaM KaJKeTCH, BHAOBoro 
nopaflKa, n03T0My mbi nocanTajiH HeobxoflHMHM hobhchtb paHr nepBoro 
TancoHa* 


CpaBHHTeJiBHaH xapaKTepnCTHKa Sorbus verrucosa h S. subulata 


npH3HaKH 

S. verrucosa 

S. subulata 

ConpeTHe 

OnymeHHoe 

Tojioe 

HamejincTHKH 

H 3 HyTpH rojine 

H3HyTpH onymeHHHe 

HoroTKH jienecTKa 

OnymeHHHe 

Tojine 

3aBH3B 

2-rae3AHaH 

3-rae3AHafl 

BeTKH 

C MHOrOHHCJieHHHMH BHCTynaio- 
HJHMH HeneBHHKaMH 

Be3 3aMeTHux HeneBHHeK hjih 
HeneBHHeK Majio 

IljIOfl 

Ha MecTe onaBmen nameaKH 
xoporno 3aMeTeH KOjn>u;eBOH 
BHCTyn 

3aMeTHoro KOjn>n;eBoro BHCTyna 
Ha MecTe nameaKH HeT 


6. S. epidendron Hand.-Mazz. 1933, Symb. Sin. 7 : 466; Vidal, 1968, 
FI. Camb. Laos et Vietnam, 6 : 32; Yii, 1974, FI. Reip. Pop. Sin. 36 : 311. — 
Ic.: Vidal, 1968, 1. c. : 27,, tab. 27, 4—5; Yu, 1974, 1. c. : 307, tab. 42, 7—9. 

T y p u s: Chine, Yunnan, entre de Yang Tse et le Mekong, 2850 m, 
Handel-Mazzetti, n° 7874 (holotypus — W; P!). 

Bo BneTHaMe BCTpeaaeTca b hpobhhijhh Kao-JIaHr (Cao lang) (pnc. 1, 6). 

B b e t h a m. «Prov de Cao Bang, massif du Pia Quae, 1200—1500 m, 
Poilane, n° 19106» (P). 

O6ro.ee pacnpocTpaHeHne: KHP (np obhhijhh lOHBHaHB). 

7. S. brevipetiolata Hiep et Yakovl. sp. nov. — S. caloneura auct. non 
Rehd.: Vidal, 1968, FI. Gamb. Laos et Vietnam, 6 : 33. 

Arbor mediocris vel frutex ramis glabris, cortice nitidiusculo griseolo. 
Folia oblongo-elliptica, apice acuta vel raro acutata, basi subcuneiformia, 
margine dentata, 8—10 cm longa, 2—4 cm lata, utrinque glabra, nervis late- 
ralibus 10—14 paris, supra subimpressis, subtus elevatis, a nervo principali 
parallele divergentibus, petiolo 1—4 mm longo vel omnino reducto, breviter 
villoso, dein glabrescenti, stipulis 2—4 mm longis deciduis. Flores in corym- 
bis multifloris congesti, pedicellis bracteisque sparse villosis. Receptaculum 
subglabrum; sepala utrinque glaberrima; petala alba, oblonga, basi interne 
pilosiuscula. Stamina ca 20. Ovarium glabrum, biloculare. Styli 2, glabri, 
basi connati. Fructus globosus, subnitidus, lenticellis griseolis 8—10 mm 
in diam. obtectus. 

T y p u s: Vietnam, prov. Hoang Lien son, Sapa, 2600 m, Nguyen tien 
Hiep, n° 1 (holotypus — HN; LE) (pnc. 2). 

Affinitas. AS. caloneura , cui affinis est, sepalis utrinque glabris, 
stylis 2 (nec 5), ovario biloculari, a S. rhamnoide petalis basi interne pilo- 
siusculis (nec glabris) et fructibus lenticellis obtectis differt. 

J^epeBO cpeflHen BejmnnHBi hjih KycTapHnn; bcthh rojiBie, c nopon cjierna 
6jiecTHm l e-cepoBaTOH. JIhctbh npoflOJiroBaTo-ajijranTHuecKHe, ocTpBie hjih 
peflKo 3aocTpeHHBie Ha Bepxynme, npn ocHOBamm hohth KJiHHOBHflHbie, no 
npaio 3y6naTBie, 8—10 cm aji., 2—4 cm mnp., c o6enx ctopoh rojiBie; 6oKOBBie 
jkhjikh b HHCjie 10—14 nap, CBepxy cjierna BflaBjiemnae, CHH3y BHCTynaiomHe, 
napajuiejiBHO ot rjiaBHOH paoxoftamneca; aepenmn 1—4 mm aji. hjih hojihoctbio 
peflyn;HpoBaHBi, KopoTKOMOXHaTBie, no3flHee orojiaiomneca, hphjihcthhkh 
2—4 mm jj;ji., onaAaioiii;He.#I(BeTKH b MHoroijBeTKOBHx m;HTKax; n;BeTOHO>KKH 
h npnn;BeTHHKH pacceamio MoxHaTBie; ijBeTOJiojKe hohth rojioe; aamejiHCTHKH 
c o6enx ctopoh coBepmeHHO rojiBie; jienecTKH 6ejiBie, npoflOJiroBaTBie, npn 
ocHOBaHHH H3HyTpn cjierna onymeHHBie; tbihhhok okojio 20; 3aBa3B rojiaa, 
2-rHe3,n;Haa; ctoji6hkh b ancjie 2, rojiBie, CHH3y cpocnmeca. Hjio^; mapo- 
BHflHLiH, cjierna 6jiecTam;HH, c cepoBaraMH aeaeBHHKaMH, 8—10 mm b flnaM. 
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Phc. 2. r ojiothii Sorbus brevipetiolata (Nguyen Tien Hiep, N° 1). 


Poactbo. Ot 6jiH3Koro BHAa S. caloneura OTjrauaeTca rojiMMH 
c o6enx ctopoh uamejracTHKaMH, 2 (a He 5) CTOJiSnKaMH h 2-rHe3AHOH 3aBH3bio; 
ot Apyroro 6jiH3Koro BHAa S. rhamnoides OTjrauaeTca npn ocHOBaHnn H3HyTpn 
bojiochctbimh (a He tojihmh) jienecTKaMH h njioAaMH, HecynjHMH aeueBHHKH. 

Bo BberaaMe BCTpeuaeica b hpobhhijhh XoaHr JIbeH IIIoh (Hoang lien 
son) (pnc. 1, 7). 

B b e t h a m. Prov. de Lao Kay, Col. de Lo Qui Ho, pres de Chapa, 
2000 m, Petelot, n° 4789 (NY); ib., Poilane, n° 17 011 (K); ib., Nguyen tien 
Hiep, n° 1 (HN). 

OdnraeT b ropHHx Jiecax Ha BticoTe 200 m HaA yp. m. IJb. X. 

Ofin^ee pacnpocTpaHeHne: 3HAeMHK. 

8. S. ligustrifplia (Chev.) Vidal, 1968, FI. Camb. Laos et Vietnam, 
6 : 34. — Pyrus ligustrifolia Chev. 1942, Rev. Bot. Appl. 22 : 375. — Ic.: 
Vidal, 1968, 1. c. : 31, tab. 4, 5. 

Lectotypus: Vietnam, prov. de Lao Kay; massif de Lo Sui Tong, 
pres Chapa, 2200 m, Poilane, n° 12 667 (P). 

Bo BberaaMe BCTpeuaeTca b hpobhhijhh XoaHr JIbeH IIIoh (Hoang lien 
s6n) (pnc. 1, 8 ). 

B b e t h a m. Prov. de Lao Kay: massif du Fan Tsi Pang, 2500—2800 m, 
Petelot, n° 7960 (P, HM); massif de Lo Sui tong, pres Chapa, 2200 m, Poilane, 
n° 12667 (P, HM); ib., Tu, Tiep, Nhan, n° 33 (HN). 

O 6 m e e pacnpocTpaHeHne: KHP. 

npHMeuaHne. PaHee 3 tot bha cunTaaca 9ha6mhkom BberaaMa. 
OTcyTCTByiOT yna3aHHa Ha cSopti 3Toro BHAa h b no3AHemneH MOHorpa^HH 
no KHTancKHM po30BHM (Yu, 1974). HaM, oAHano, yAaaocb oSHapyauiTb b rep- 
6apnn Kbio oahh o6pa3en; H3 KnTaa («Western China, 10 000 ft., Wilson, 
n° 34 960»). TaKHM o6pa30M, reorpa^na BHAa HecnojibKo pacmnpaeTca, 
a k <f)jiope KHP caeAyeT AoSaBHTb em;e oahh bha. 
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K. 3. CTenaHOBa, JI. H. PaccoxHHa 

BHOJIOrHHECKAfl nPOflYKTHEHOCTb COOEIHECTB 
POLYGONUM SACHALINENSE HA CAXAJIHHE 

IK.D. STEPANOVA, L. I. RASSOKHINA. BIOLOGICAL PRODUCTIVITY OF THE 
COMMUNITIES OF POLYGONUM SACHALINENSE FROM SAKHALIN 

npHBOflHTCH naHHHe o 6HOJiorHuecKOH npo,n;yKTHBHocTH Han6ojiee roamoro BapnaHTa 
«pynHOTpaBBH flajibHero BocTOKa — coo6m;ecTB ropn;a caxajiHHCKoro Polygonum sachali - 
nense Ha CaxajiHHe. OTMeneHH oco6eHHOcTH $jiopHCTHnecKoro cocTaBa h CTpoeHHH TpaBO- 
CToeB, HOKa3aHa BticoKaa npo^yKTHBHOCTB n;eH030B h CTpyKTypa $HTOMaccH. 

MaTepnajiLi pa3JiHHHHX HCCJieAOBaHHH flaiOT ocHOBaHne canTaTb, hto ^jih 
paiinoHajibHoro ncnojib30BaHHH h npaBHJibHOH peKOHCTpyKijHH jiyroB bsltkho 
n3yHeHne hx SnoaorHaecKOH npoAyKTHBHOcra (E>a3HJieBHH, Poahh, 1967; 
PoflHH H Ap., 1968). HeoSxOAHMOCTb TaKHX pa6oT OCoSeHHO OCTpO BHHBHJiaCb 
b nocjieAHee BpeMH, norAa pacnmpnjiocb hhcjio HCCJieAOBaHHH, CBH3aHHbix 
v penoHCTpyKipteH JiyroB. MaTepnajibi no SnoaorHaecKOH npoAyKTHBHOCTH 
•OTAGJibHbix throb JiyroB npHOKeamraecKHx panoHOB flajibHero BocTona 
HMeiOTCH TOJIbKO HO KaMHaTCKOH H HaCTHHHO CaxaJIHHCKOH oSjiaCTHM (3nMHHa 

h AP-, 1966; CTenaHOBa n AP-, 1973, 1974). 3HaaHTejibH0 6ojibmee hhcjio 
ny6JiHKan;HH , othochih;hxch k 3toh TeppnTopnn, nocBanjeHo (JjiopncTHae- 
cKOMy cocTaBy TpaBOCToeB, BonpocaM KJiaccH<f)HKai];HH, Snoaornn, XHMnae- 
(CKOMy cocTaBy oTAejibHbix bhaob pacTemra n pacTHTejibHHx cooSnjecTB, 
,a TaK>Ke BonpocaM peKOHCTpymjHH TpaBOCToeB (CTenaHOBa, 1954, 1955, 1956, 
1961, 1963, 1965; CTenaHOBa n AP-, 1971; ByTOBCKnn, 1960, 1968, 1970; 
HpomeHKo II. fl., 1957, 1962, n AP*; HpomeHKo B. II., 1971). 

B 1974—1975 rr. Bnojioro-nonBeHHbin HHCTHTyT ,IJBHIJ AH CCCP H3yaaji 
SHOJiorHnecKyio npoAyKTHBHocTb cooSnjecTB ropn;a caxajiHHCKoro (Polygonum 
-sachalinense Fr. Schmidt) Ha CaxajiHHe. HccjieAOBaHne hpoboahjih Ha ioro- 
3 anaAnoM noSepeacbe ocxpoBa, b onpecTHocTax ceBepHon aacTH r. XojiMcna 
(XoJIMCKHH p-H, 3eMJIH XoJIMCKOrO OHHTHOrO HOJIH CaxaJIHHCKOH CeJIbCKO- 
X03HHCTBeHHOH OHblTHOH CTaHIJHH) H B HeBeJIbCKOM p-He. TeppHTOpHH HCCJie- 
JtOBaHHH BXOAHT B HDKHO-CaxaJIHHCKyiO KJIHMaTHHeCKyiO oSjiaCTb. KjIHMaT 
My ccohhhh h HaxoAHTCH noA bjihhhhbm Tenjioro I^ycHMcnoro TeaeHna. CpeAHe- 
roAOBaa TeMnepaTypa B03Ayxa 4.3°. 3Aecb oTMeaaiOTca HanSojiee Temme ahh 
(ajih CaxaJiHHa), 3HMa h jieTo, a Taione HanSojibmee hhcjio Anen c TyMaHaMH. 
ClaMbiH TemiHH Mecan; — aBrycT, xojioahhh — aHBapb. ToAOBoe KOJinaecTBO 
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6caftkoB 844 mm, 66jn>maa iix aacTb Btma^aeT bo BTopofi nojioBHEie jieTa^ 
BncoTa CHe>KHoro nonpoBa 50—70, a b OT^eJiBHtie roAH Ha BanprajeHHiJx 
ynacTKax AocraraeT 100 — 150 cm («AMac CaxajiHHCKon o6jiacTH», 1967).* 
no reoSoTaHHHecKOMy panoHHpoBaHHio A. H. TojmaaeBa (1955), TeppnropnH 
othochtch k ioro-3anaAHOMy panoHy hoa3ohh tcmhoxbohhhx JiecoB c npn- 
Mecbio mnpoKOJiHCTBeHHbix nopoA. 3Aecb mnpoKo pacnpocTpaHema coo6- 
njecTBa, npnypoHeHHHe k AOJiHHaM pen, npnSpejKHHM CKJioHaM h Mopcnni^ 
TeppacaM. CneAnajibHoe HCCJieAOBaHne hohb hbmh He npoBOAHJiocb. IIo MaTe- 
pnajiaM A. M. HBJieBa (1965) h «ATjiaca CaxajiHHCKon o6jiacTH» (1967), hohmu 
pen Ha CaxajiHHe 3aHHTH noHMemmMH ajuiiOBHajibHHMH noaBaMH, OTJinaaio- 
iijhmhch cjiaSoKHCJion peaKAnen pH 5.5 — 6.0 h oSaaAaioiAHMH bhcokhm hjioao- 
poAneM. Ohh SoraTbi ryMycoM (4—6%), <|>oc<f)opoM (15 — 17 Mr Ha 100 r hohbm), 
najineM (15—30 Mr). 

H 3 Sojibmoro ancjia coo6m;ecTB Polygonum sachalinense , onHcamibix 
b Xojimckom, HeBejibCKOM h Ahhbckom p-Hax, HaMH BHAejieHH Asa coo6m;e- 
CTBa 6ejioKOHbiTHHKOBO-6oAHKOBO-ropn;eBOH accoAnaAnn (Petasites amplus 
Kitam.+Cirsium weyrichii Maxim.+Polygonum sachalinense). Tanne co- 
o6m;ecTBa mnpoKo pacnpocTpaHema, npoAyKTHBHbi h xapaKTepHbi ajih nccjie- 
AOBaHHon TeppnTopnn (cm. pncyHon). HccjieAOBaHHH npoBOAHJin b 1974 h 
1975 rr. FfeyaaeMbie coo6m;ecTBa o6pa30Bam>i 12 BHAaMH pacTeHHH. B nepnoA 
MancHMajibHoro pocTa TpaBOCTOH AocTnraeT 3.5 m bbicoth. Ero o6jihk onpeAe- 
JiaeT BHA-3AH$nKaTop — ropen; caxajiHHCKHH. IIo 6noMop<|)OJiorHHecKHM oco- 
SeHHocTHM pacTeHHH MoryT 6 htb oSbeAHHeHbi b neTbipe rpynnbi: coSctbchho 
KpynHOTpaBbe, 3<J)eMepoHAH, cpeAHe-MejiKocTe6ejibHoe pa3HOTpaBbe h 3JiaKH 
c oconaMH. B rpynny coSctbchho KpynHOTpaBbH bxoaht BHA-3An<f>HKaTop 
Polygonum sachalinense , a Taione Cirsium weyrichii , Petasites amplus , Urtica 
platyphylla Wedd., t. e. bhah c xapaKTepHHMH npn3HaKaMH KpynHOTpaBbH,. 
ho OTMenaeMbie b KanecTBe He6ojibmoH npnMecn npn bhcokom KJiacce BCTpe- 
naeMocTH (X). H3 rpynnbi 3<J>eMepoHAOB o6hhhh Corydalis ambigua Cham, efc 
Schlecht., Gagea nakaianaKit&g ., Anemone flaccida Fr. Schmidt, A. raddeana 
Regel. 

Bee nepenHCJieHHLie bhah xapaKTepHbi bhcokhmh KJiaccAMH BCTpeaaeMOCTH 
(IX—X). PacTeHHH rpynnbi cpeAHe-MejiKOCTeSeJibHoro pa3HOTpaBbH 6ojiee 
pa3Hoo6pa3HH no BHAOBOMy cocTaBy h BCTpeaaiOTCH peace. Tan, c BCTpeaae- 
MOCTbio ot IV no VII KJiacc OTMeaaiOTca Equisetum komarovii IIjin h ot I 
no III KJiacc — Geum aleppicum Jacq., Rumex nipponicus Franch. et Savat. r 
Trillium camschatcense Ker-Gawl. h ap* PacTeHHH 3 toh rpynnbi oShhho. 
MajiOHHCJiemibi h HMeiOT HH3Kyio BCTpeaaeMOCTb. H3 3JiaKOB h ocok OTMeaaiOTca 
eAHHHHHHe oco6h Calamagrostis langsdorffii (Link) Trin. h Car ex sordida. 
Heurck et Muell. Arg. B HccjieAOBaHHbix coo6m;ecTBax OTcyTCTByeT apyc- 
HocTb, ho BecHOH h oceHbio xopomo Bbipa>KeHbi ce30HHHe nojiorn. 1 

BeceHHHH nojior oShhho noHBJiaeTca b nepnoA OTpacTaHna noSeroB ropn;a 
caxajiHHCKoro. 06pa3yiOT ero OTpacTaioiAHe 3<J)eMepoHAH, lOBeHHJibHHe pac- 
TeHHH KpynHOTpaBbH (ocoSeHHO Cirsium weyrichii h Anthriscus aemula. 
(Woronow) Schischk.), a TaKace OTAejibHbie npeACTaBHTejin cpeAHero h MejiKO- 
CTe6ejibHoro pa3HOTpaBba. Taaon nojior coxpaHaeTca b coo6m;ecTBe ao o6pa- 
30BaHHa ropn;eM caxajiHHCKHM coMKHyToro TpaBOCToa, a 3aTeM pacTeHHH 
nornSaiOT ot HeAOCTaTKa CBeTa. OceHHHH nojior o6pa3yeTca b nepnoA Haaaaa 
cSpacHBaHHa JiHCTbeB ropAeM caxajiHHCKHM 3a caeT yBejinaemiH nocTynjieHna 
CBeTa B TpaBOCTOH H CBH3aHHbIM C HHM BTOpHHHHM OTpaCTaHHeM lOBeHHJIbHHX 
pacTeHHH KpynHOTpaBbH (oco6eHHo A. aemula) h OTAejibHbix npeACTaBHTeJien 
cpeAHero h MejmocTeSejibHoro pa3HOTpaBba, 3JiaKOB h ocok. 

HccjieAOBaHHH npoBOAHJin o6m;enpHHHTHMH MeTOAaMH. HaA3eMHyio <|)hto- 
Maccy onpeAejiajiH yKocHHM mctoaom, pa3Mep njiom;aAOK 1 m 2 , hobtophoctb 
naTHKpaTHaa (Poahh h AP-, 1968). IIpoSH 6pajin b nepnoA MaKCHMajibHOH 

1 IIoa apycoM mh noHHMaeM ajieMeHTH BepTHKajiLHoro paca ji eHeHHH coo6ni;ecTBa 
B COOTBeTCTBHH C HCH3HeHHOH pOJIbK) Tex HJIH HHHX BHAOB, a IIOA HOJIOrOM — OJieMeHTH Bep- 
THKajiBHoro pacajieHeHHH coo6m;ecTBa b KaacAHa a3hhhh momght b cootbgtctbhh Jinmb, 
c OTHOcHTejibHHMH BHcoTaMH pacTeHHH (HpomeHKO n., 1961). 
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TpaBOCTOH Polygonum sachalinense . ®ot. H. C. KBa*i. 

a — AHHBCKHii p-H, nOHMa HH3K0r0 ypOBHH, 6 — XOJIMCKHfi p-H v 
noftMa HH3K0r0 ypOBHH. 




apOflyKTHBHOCTH TpftBOCTOH (HaaaJIO n;BeTeHHH BH^OB 3(|)eMepOHflOB). Kojih- 
aecTBO $HTOMaccH, o6pa3yeMOH BecemmM h oceHHHM nojioraMH, cneijHajibHo 
ne ywmBajiocb, Tan nan Bee ee He npeBbimaeT 3% ot Beca oSn^en $hto- 
MaccH, o6pa3yeMOH coo6m;ecTBaMH b nepnoA MaKCHMajibHon ee npoAyKTHB- 

HOCTH. 

nofl3eMHyio $HTOMaccy yaHTHBajra mctoaom mohojihtob (IIIaJiHT, 1960). 
MoHOJIHTbl B3HTLI flO TJiySHHH 3aJieraHHH KOpHeBHX CHCTeM (90—100 cm) 
hocjiohho (aepe3 20 cm). Pa3Mep yaeTHbix mohojihtob 50x50x20. IlpoSbi 
HOfl3eMHOH <|)HTOMaccH OTdnpajra oceHLio, b nepnofl oTMHpaHHH noSeroB 
KpynHOTpaBBH, nor^a Macca KopHen AocraraeT MancHMyMa (Poahh h AP*, 
1968). MepTBHe pacTHTejibHbte ocTaTKH b noA3eMHon nacra BH^ejiajin BH3y- 
ajiLHo npn pa36ope mohojihtob, hobtophoctb 3-KpaTHaa. YanTbiBaa HeSojib- 
moe KOJinaecTBO noBTopHOCTen (HaA3eMHaa 5, noA3eMHaa 3), norpenmocTb 
MaTepnajia onpe^ejiajin oTHocHTejibHon ohihSkoh b npoijeHTax. Ilpn onpeflejie- 
hhh Hajj3eMHOH $HTOMaccH MaKCHMajibHaa ee Bejinamia cocTaBjiajia 3.0, 
nofl3eMHOH — ao 8.5%. 3a KOJinaecTBO ona^a HaA3eMHon aacTH npnHaTa 
*e>KeroAHO oTMapaionjaa HaA3eMHaa <J)HTOMacca, noA3eMHon — 1 / 3 o6in;ero 
aanaca noA3eMHon <J)HTOMaccbi (Poahh h AP-, 1968). YaeT hoacthjikh npoBO- 
a;hjih oceHbio b nepnoA B3aTna npo6 noA3eMHOH $HTOMaccbi. Pa3Mep npoSHHX 
HJiom;aAOK 0.25 m 2 , hobtophoctb 10-npaTHaa. 

B HCCJieAOBaHHbix coo6in;ecTBax OTcyTCTByeT BeTomb, Tan nan 6oJibinoH 
(CHOKHHH HOKpOB H BeTpbl CHOCoSCTByiOT TOMy, HTO OTMepiHHe CTe6jIH paCTeHHH 
naAaiOT Ha noBepxHocTb noaBbi h (JaKTnaecKH nepexoAaT b noACTHjmy. Yhh 7 
THBaa 3to, b noACTHJiKe mh BHAejiajiH Ase (JpamjHH — cyxne pacraTejibHbie 
ocTaTKH (mojkho pa3JiHaHTb oTAejibHbie aacra pacTeHna) h nojiypa3Jio>KHB- 
anyioca opraHHKy (oTAejibHbie aacra pacTeHHH BHAejiHTb HeB03Mo>KHo). 

3a roAnaHHH npnpocT HaA3eMHOH <J)HTOMaccbi npHHaT Bee <f)HTOMaccH, Ha- 
pacTaioiAHH 3a BereTaijHOHHbiH nepnoA, a noA3eMHon — 30% ot o6m;ero 
KOJinaecTBa noA3eMHOH $HTOMaccH (Poahh h Ap., 1968). Hhackc HHTeHCHB- 
hocth pa3Jio>KeHHa onaAa paccanTaH no OTHomeHHio hoacthjikh k onaAy. 

OTMeaeHO, aTo b ycjiOBnax 3anaAHoro no6epe>KbH CaxajiHHa coo6m;ecTBa 
®ecbMa npoAyKTHBHH, AaiOT 69.5 h 68.2 a6c. cyx. BenjecTBa c roAnaHHM npn- 
jpocTOM cooTBeTCTBeHHo 32.4 h 31.8 T/ra (Ta6ji. 1). 

TABJIHI1A 1 

XapaKTepncTHKa (f)HTOMaccu coo6m;ecTB ropAa caxajiHHCKoro Ha Caxajnme 
(b ancjiHTejie — T/ra a6c. cyx. Bem;ecTBa, b 3HaMeHaTejie — npcmeHT) 





06man $HTOMacca 




MecTonojio>KeHHe yqacTKOB 



HaAseMHan nacTb 

| noA3eMHan qacTb 

Toahh- 

HblH 

h roflw HCCJiejjoBaHHii 

Bcero 

Bcero 



ccmBe- 

THH 

Bcero 

KOpHe- 

•BHiAa 

KOPHH 

npH- 

POCT 

HeBejibCKHH p-H, nomia 

69.5 

16.5 

4.5 

11.6 

0.4 

53.0 

48.0 

5.0 

32.4 

HHBKoro ypoBHfl, 1974 r. 

100.0 

23.7 

6.5 

16.7 

0.5 

76.2 

63 

13.2 

XOJIMCKHH p-H; HOHMa 

68.2 

16.2 

4.2 

11.7 

0.3 

52.0 

44.0 

8.0 

31.8 

HH3Koro ypoBHff, 1975 r. 

100.0 

23.8 

6.2 

17.2 

0.4 

76.2 

64.6 

11.6 


CpaBHHBaa nojiyaeHHHe AaHHbie c MaTepnajiaMH nccjieAOBaHHH Apyrnx 
jiyroBHx n;eH030B, HeoSxoAHMO otmcthtb 6jih3octb hx k HOHMeHHbiM jiyraM 
pa3JiHBOB SeccToaHHx pen loaoioro Ka3axcTaHa (Ha npnMepe JiyroB p. Hy) — 
TpaBOCTOH c Phragmites australis (Cav.) Trin. ex Steud., HenocHMHH BapnaHT, 
npn AJiHTejibHOM h yMepeHHOM 3aTonjieHHH. Hx <f)HTOMacca oijeHHBaeTCH 
b 75.4 T/ra B03A.-cyx. Bein;ecTBa (JJeMHHa h ap*, 1973). J^jia CTpyKTypn <$hto- 
Maccbi HCCJieAOBaHHbix coo6m;ecTB xapaKTepHo 3HaaHTejibHoe npeBHmeHne 
HOA3eMHOH hx aacTH HaA HaA3eMHon. Tan, oTHomeHne HaA3eMHOH <J)HTOMaccBi 
k noA3eMHon BbipajHaeTca nan 1:3. Tanoe cooTHomeHne OTMeaaeTCH bo mho- 
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fhx jiyroBLix ii;eH03ax (MaTBeeBa, 1974; MaTBeeBa h a p., 1971) h o6hhho 

B MeCTOoSHTaHHHX, CpaBHHTeJIbHO SjiarOHpHHTHHX A-JIH JKH3HH pacTeHHH. 
ToBopa. o CTpyKType HaA3eMHon $HTOMaccLi, HeoSxoAHMO otmcthtb, hto 
b HccJieAOBaHHHx coo6m;ecTBax jihctbh 3aHHMaiOT 6.5 h 6.2% ot Beca o6m;eH 
4>HTOMaccH, no Becy >Ke KOJinaecTBO hx npeBtimaeT 4 t/tsl a6c. cyx. BenjecTBa 
(Ta6ji. 1), hto CBHABTeJiLCTByeT o 3HaaHTejibHOH moiahocth n oSbeMe <J>otochh- 
Te3npyioin;ero annapaTa coo6m;ecTBa (Ba3HjieBna, Poahh, 1971). 

B noA3eMHon <J)HTOMacce npeoBjia^aiOT KopHeBHin;a. Ohh cocTaBJiaiOT 63 n 
64.6% ot o6m;ero KOJinaecTBa <f)HTOMaccbi cooSnjecTB n nrpaiOT cymecTBeHHyio 
pOJIb B JKH3HH KpynHOTpaBLH, oSeCHeHHBaH HeoSxOAHMbIMH HHTaTeJILHHMH 
Bem;ecTBaMH OTpacTaion^ne no6ern b pamran nepnoA pocTa, noaTOMy BereTa- 
Aqh KpynHOTpaBba oSbiaHO HaanHaeTca cpa3y nocae cxoAa CHera (IIpoxo- 
poBa, 1971). B coo6m;ecTBax ropn;a caxajinHCKoro, HecMOTpa Ha orpoMHyio 
sereTaTHBHyio Maccy, oSbihho He HaKanjiHBaeTca Sojibinoro KOJinaecTBa hoa- 
CTHJIKH (Ta6A. 2). HHAeKC HHTeHCHBHOCTH pa3JIO>KeHHH OHaAa 3AeCb paBeH 
€.4—0.8 h oijeHHBaeTCH VII—VIII SajiJiaMH, a SnoaornaecKHi KpyroBopoT 
xapaKTepn3yeTCH nan HHTeHCHBHtm. 

TAEJIHIJA 2 

XapaKTepncTHKa onaAa h MepTBoro opraHnaecKoro BenjecTBa coo6m;ecTB 
ropaa caxajinHCKoro Ha CaxajiHHe, T/ra a 6c. cyx. BenjecTBa 



MepTBoe pacTHTenbHoe opraHHHecnoe 
BemecTBo 


Ona« 


Hhackc 

MecTonoJiojKeHHe 



| B nOACTHJIKe 




HHTeHCHB¬ 

HOCTH 

yqacTKOB h toah 
HCCJ ieAOBaHHii 

Bcero 

b noA3eM- 
Hoii nacTH 
coo6- 
mecTB 

cyxHe 

pacTH- 

TenbHbie 

OCTaTKH 

nojiypa3Jio- 

JKHBUiaHCH 

pacTH- 

TejibHan 

opraHHKa 

Bcero 

HaA- 

3eMHbiii 

noA- 

3eMHblft 

pa3no>Ke- 

HHH 

onaAa 

HeBeJIBCKHH p-H, 
HOHMa HH3KOrO 
ypoBHH, 1974 r. 

XOJIMCKHH p-H, 
HOHMa HH3KOrO 
ypoBHH, 1975 r. 

15.8 

2.3 

10.5 

3.0 

34.2 

16.5 

17.4 

0.8 

13.9 

2.! 

9.4 

2.4 

33.5 

16.2 

17.3 

0.4 


Pa36npaa Bonpocbi SnoaornaecKOH npoAyKTHBHocTH cooSnjecTB ropn;a 
caxajinHCKoro, HeoSxoAHMO otmcthtb, hto oahh H3 cynjecTBemibix BonpocoB 
:b HCCJieAOBaHHH KpynHOTpaBba JJajibHero BocTona — BbiacHeHne npnanH ero 
BbicoKOH npoAyKTHBHocTH. Ha CaxajiHHe Tanne nccjieAOBaHna mhoto JieT 
npoBOAHJia T. A. 3nMHHa. B HTore paSoTH OHa npmnjia k BHBOAy, aTO HHTeH- 
'Chbhhh pocT h BbicoKaa npoAyKTHBHocTb KpynHOTpaBba onpeAeJiaiOTca ;ByMa 
\rpynnaMH (JaKTopoB*. BHyTpeHHHMH (reHeTnaecKne ocoSemiocTH, 6ojibmaa 
njiomaAk JincTa, npoAOJDKHTejibHaa BereTaijHH, BHeoKaa OBOAHeHHOCTb, 6 ojib- 
inoe KOJinaecTBO xjiopo<f)HJuia, BbicoKne HHTeHCHBHocTb <J)OTOCHHTe3a h aKTHB- 
mocTb $epMeHTOB h Ap.) h BHemHHMH (BbicoKaa BOAOoSecneaeHHocTb, hjioao- 
poAne h SnojiornaecKaa aKTHBHocTb noaB, yMepeHHoe Tenao h MHKpoaae- 
MeHTbi — 3nMHHa h AP-, 1966; 3nMHHa, 1976). IIo-BHAHMOMy, BpaA jih mojkho 
OT pnaaTb Kanyio-To pojib nepeancJieHHbix <J>aKTopoB b >kh3hh pacTeHHH BOo6m;e, 
ho coBepmeHHo npaBa B. B. noHOMapeBa (1971 : 24), OTMeaaiomaa, hto 
«hh oahh H3 nepeancJieHHbix <J>aKTopoB He npoHBHJi ce6a KaK oco6hh, cnen;H- 

'$hhhhh j 1;jih KpynHOTpaBba)). 

nHTaacb BHAejiHTb H3 Sojibmoro nepeaHa <J>aKTopoB, bjihhioiahx Ha pocT 
m pa3BHrae TpaBaHHCTOH pacTHTejibHOCTH, ocHOBHoe — xapaKTepHoe TOJIbKO 
jyin KpynHOTpaBba, B. B. IIoHOMapeBa oSpanjaeT Brnmamie Ha MHHepajibHoe 
HHTaHne. OHa canTaeT, hto no CBoen aKOJiornn jiyroBHe n;eH03bi BOo6m;e 
<$opMnpyiOTca TOJibKo TaM, rAe oSecneaeHo ajuioxTOHHoe MHHepajibHoe HHTa- 
jane 3a caeT naBOAKOBbix boa, mopckoh HMnyjibBepH3an;HH cojien hjih cHOca 
:npoAyKTa pacnaAa ropmax nopoA no CKJioHaM rop. no B. B. IIoHOMapeBOH, 
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KpynHOTpaBbe — peamiHH pacTHTejibHoro MHpa Ha ocoSue, oneHb Bjia^KHtie m 
B TO >Ke BpeMH XHMHHeCKH OHeHb OoraTbie yCJIOBHH oSHTaHHH, KOTOpHe MOJKHO* 
BCTpeTHTb JIHHIb B TOpHLIX H npHMOpCKHX HJIH OCTpOBHHX CTpaHaX. B TO 7K& 
BpeMH H3BeCTHO, HTO MHHepaJIbHOe HHTaHHe — OAHO H3 pemaiOmHX yCJIOBHK 
/KH3HH pacTeHHH Boo6m;e, a TaKJKe h to, hto b oAHHaKOBO SjiaronpnaTHbix: 
ycjiOBHHx He Bee bhabi pacTeHHH AocraraiOT Tannx orpoMHHx pa3MepoB.. 
Hamn nccjieAOBaHHH noKa3ajin, hto ajih Bcex bhaob KpynHOTpaBba xapan- 
TepHa CBoeo6pa3Haa >KH3HeHHaa <J>opMa, OTjmnaioin;aHCH HajinaneM moih;ho* 
pa3BHTHx opraHOB 3anaca npoAyKTOB $OTOCHHTe3a (KopHeBHmja, kophh, 
KayAenc), KOTopue no3BOJiaiOT pacTeHnaM jierno nepeHocnTb HeAOCTaTojc 
9JieMeHTOB HHTaHHH B HOHBaX BeCHOH, a 3TO B CBOH) OHepeAb AaeT HM B03M0JK- 
hoctb paHo OTpacTaTb, 6hctpo o6pa30BHBaTb Oojibmyio jincTOByio noBepx- 
hoctb h paHo oSecneanBaTb HHTeHCHBHbm $OTOCHHTe3. Hpn CHCTeMaTnaecKOM 
Hcnojib30BaHHH TpaBOCToeB KpynHOTpaBba coKpam;aeTCH KOjinaecTBO KopHe- 
bhib; n nponcxoAHT yMeHbmeHne npoAyKTHBHOCTH cooOnjecTB, a TaKJKe ochob- 
HHX, XapaKTepHHX AJIH KpynHOTpaBba npH3HaKOB — MOIAHOCTb H BbICOTa 

pacTeHHH; npn btom cooOnjecTBa AerpaAnpyiOT (mepOoBa, CTenaHOBa, 1971). 

YaHTHBaa H3Jio>KeHHoe, ochobhoh npnaHHOH bhcokoh npoAyKTHBHocm 
KpynHOTpaBba, no-BHAHMOMy, cJieAyeT canTaTb SnoaornaecKHe ocoOchhoctbl 
OTAeJibHHx bhaob pacTeHHH, H03BOJiHioni;He npn coaeTamm onpeAeJieHHHX 
ycjioBHH BJia>KH0CTH, MHHepajibHoro HHTaHHH h TenaoBoro pe>KHMa oSecnean- 
BaTb BblCOKyiO npOAyKTHBHOCTb. 

B 3aKJiioaeHHe HeoSxoAHMO otmcthtb, aTO nccjieAOBaHHbie hhmh coo6m;ecTBa 
ropn;a caxajiHHCKoro CJieAyeT paccMaTpnBaTb KaK HanOojiee iojkhhh BapnaHT 
KpynHOTpaBba JJajibHero BocTOKa. Ohh OTJinaaiOTca bhcokoh npoAyKTHB- 
HOCTbH), HHTeHCHBHHM SHOJIOTHaeCKHM KpyTOBOpOTOM, HO HpH CHCTeMaTHHe- 
ckom Hcnojib30BaHHH TpaBOCToa JierKo AerpaAnpyiOT h He MoryT paccMaTpn T 
BaTbca KaK HaAenamn hctohhhk kopmob, 6ojibme Toro, b panoHax JJajibHero 
BocTOKa ohh TpeSyiOT oxpaHH KaK opnrHHajibHbie, ApeBHne pacTHTejibHbie 
coo6m;ecTBa, OTJinnaioiAHecH HeoSnaHO KpynHbiMH pa3MepaMH pacTeHHH h 
CB oeo6pa3HOH CTpyKTypon TpaBOCToeB. 
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P. H. IHjihkob 

EOPHOZIA LONGIFLORA (HEPATICAE) — HACTblR 
KOMIIOHEHT P ACTHTE JIbHbIX COOEIIJECTB 

R. N. S H L Y A K O V. LOPHOZIA LONGIFLORA (HEPATICAE) — A FREQUENT 
COMPONENT OF PLANT COMMUNITIES 

0 nncBiBaeTCH neneHOHHHK Lophozia longiflora . noKa3aHO, hto eMy HAeHTHHHa L. gut- 
tulata, hjih L. porphyroleuca. HecMOTpn Ha BHHBJieHHoe mnpoKoe pacnpocipaHeHne BH^a, 
ocoOeHHO b ceBepHHx panoHax CCCP, KaK npn reoSoiamiHecKHx onncaHHHx, TaK h npn 
6pHo$jiopHCTHHecKHx HccjieAOBaHHax oh OTMenaeica pe^KO, TaK KaK cMemHBaeTcn c Apy- 
thmh BHAaMH. yKa3HBaioTCH npH3HaKH raMeio<|>opa, xapaKTepH3yioiii;He bha h oumaaioiiuie 
<ero ot bhaob, c KOTopHMH ero CMemHBaioT. 

Kan HaM CTajio hcho b npoijecce H3yaeHHa neaeHOHHHKOB ceBepa CCCP, 
k HHCJiy npHMepHO Tpex ^ecaTKOB neHeHOHHHKOB, HanSojiee aacTO BCTpeaaio- 
hjhxch b pacTHTejiLHLix cooSmecTBax TyH^poBon h Taenoion 3 oh, npnHafljieacHT 
BHfl, H3BecTHBiH nan Lophozia porphyroleuca Schiffn. (Muller, 1954 ; Arnell, 
1956 ; 3 epoB, 1964 ; Schuster, 1969 ), hjih L . guttulata (Lindb. et Arnell) 
Evans (CaBna, JlaflBDKeHCKaa, 1936 ; Grolle, 1968 ). OflHaKO cynjecTByiomee 
HBme noHHMaHne 3 Toro BH^a h HMeionjHeca b jiHTepaType CBe^eHna 06 ero 
Mop(|)OJioro-aHaTOMHaecKHx’npH 3 HaKax, a OTCiofla h 06 ero aKOJiornn h pacnpo- 
CTpaHeHHH Hy>KflaiOTca b cepBe 3 HBix KoppeKTHBax. 

B H 3 BecTHOH Mepe noHHMaHne BHfla CBa 3 aHO c BonpocoM o eroHOMeHKJiaType. 
R. Grolle ( 1968 ) ycTaHOBHJi, hto HanSojiee pacnpocTpaHeHHoe b nocjie^Hee 
BpeMa Ha 3 BaHne L. porphyroleuca aojihcho 6 bitb oTBeprayTo KaK He 3 aKOHHoe 
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Pnc. 1. Lophozia longiflora , pacTe— 
hhh o,n;Horo H3 ayTeHTHHHHx o6pa»— 
hob /ungermannia longiflora (cpe#~ 
hhh $opMa). 

l — apxeroHHajibHoe pacTeime c Heao- 
pa3BHTbiM nepnaHTHeM, 2 — cpenHH». 
nacTb CTepmibHoro no6era. 


h HenpaBHJiLHoe, Tan naic 
ero 6a3HOHHM — Jungermannia 
porphyroleuca Nees (Nees von 
Esenbeck, 1836) — ^aH B3aMen 
paHee ^encTBHTejiLHO o6napo- 
AOBaHHHx Ha3BaHHH /. ehrhar- 
tiana Web. h /. dubia Web., ot- 

HOCHHJHXCH K flpyrHM BH^aM r 

npejK^e Bcero k Lophozia ventri- 
cosa (Dicks.) Dum. OflHano,. 
nan HaM npmnjiocb y6e,n;HTbCH y 
h HfBBaHne L. guttulata (Grolle y 
1968) He HBjiaeTca npaBHJibHBiM*.. 

nocKOJibKy y BHjja ecTb 3Haan- 
TejibHO 6oJiee pamran 3aKOHHBiii 
anHTeT. H3yHHB ayTeHTHHHLie o6pa3ii;H SbiBinero flJia Hac HeacHbiM Bnjja 
L . longiflora (Nees) Schiffn. {Jungermannia longiflora Nees), 1 2 mh BbiacHHJiH r 
HTO npn H3BeCTHbIX <J)H3HOHOMHHeCKHX pa 3 JIHHHaX Me>Kfly 3THMH o6pa3Ii;aMEr 
Bee ohh xapaKTepn3yiOTca TeMH >ne ochobhlimh npn3HaKaMH, hto h o6hhhhB“ 
$opMbi L. guttulata, obnTaioro.He Ha ramomen jjpeBecHHe. Ot nocjie^HHX ohk 
OTJinaaiOTca Jinmb HecnojibKO SojibmnMH pa 3 MepaMH (pnc. 1, 1, 2; cp. HIjihkob,. 
1974a, pnc. 2, 1 ), aacTO — 6oJiee hihpokhmh jincTbaMH c 6oJiee Mejinon BHpe3- 
koh (pnc. 2, 7) h HHor^a 6ojiee MejiKHMH yrJiOBHMH yTOJimeHHHMH CTeHOK KJie- 
tok. Kan bh^ho H3 flajibHeiimero H 3 Jioa^eHna, Bee 3th OTJiHana oSbacHaiOTcn; 
aKOJiornaecKHMH ycjioBHHMH oSnTaHna h HMeiOT (JeHOTHnnaecKHn xapaKTep^ 
Cae^oBaTejibHo, L . longiflora h L. guttulata npe^CTaBJiaioT co6oh o^hh bhh- 
9to 03HaaaeT, hto 3a hhm ^oaacHO 6htb 3aKpenJieHonepBoeHa3BaHne, 6a3HOHH»® 
KOToporo 3aKOHHO onybjiHKOBaH 3a 53 ro^a ao BToporo (b 1836 h b 1889 rr.). 

B cbh3h c 3thm Heo6xo,n;HMo ocTaHOBHTbca Ha npH3HaKax L. longiflora . 
y CTOHHHBbie npn3HaKH BHfla — nan ero <J>opM c rHHiomen flpeBecHHbi, t. 

L . guttulata , hjih L . porphyroleuca b Tpa,n;Hi];HOHHOM noHHMaHnn, Tan h Ha- 
HOHBeHHblX <J)OpM, K KOTOpHM OTHOCHTCH H SoJIbmaa aaCTb ayTeHTHHHHX 06 - 
pa 3 n;oB L . longiflora , — aacTnaHO ,n;aHbi HaMn paHee (IIIJiaKOB, 1974a).^ 
Han 6 ojiee cneijH(|)HaecKHH npn3HaK BH^a — xapaKTep npnKpenjieHHa jih- 
CTbeB: 3a^Haa (SpiomHaa) aacTb jincTa b ochobhom npnKpenjieHa koco, c 6 era- 
lome (tojibko y3KHH Kpaii npHKpenjieH e,n;Ba koco hjih noaTH nonepeqHo), Tor- 
a Kan nepe^Haa aacTb — SHaanTejibHO MeHee koco, Hepe^KO noaTH none- 
peaHO (pnc. 2, 1 — 3), npnaeM MejK,n;y 3a,n;HeH h nepe^Hen aacTHMH jihhhh 
npnKpenjieHHa o6pa3yeT 3aKpyrJieHHHH Tynon yroa, a nepe^HHH npan 
o6hhho KopoTKo h y3Ko HH 36 eraeT no CTebJiio (Ha KopoTKOCTeSejibHbix, oaeHt 


1 6 ayTeHTHHHHx o6pa3ii;oB BH,n;a 6bijih nojiyneHBi hbmh H3 repSapna MHCTHTyTa 6oTa- 
hhkh CTpac6yprcKoro yHHBepcHTeTa (Institut de Botanique de la Faculte des Sciences 
de Strasbourg), r,n;e xpaHHTCfl repbapnn Nees von Esenbecn. KypaTopy repbapnn r-Hy 
E. Kapp mh BHpajKaeM rjiybonyio 6jiaro,n;apHocTB. 

2 K L. longiflora ^ojih^hh 6htb OTHeceHH h L. guttulata , h yKa3HBaeMan b CTaT be 
L. fauriana Steph., c kotopoh mh npe,n;nojio5KHTejn»Ho OTOJKAecTBJiHJiH Hamy L . guttulata 
var. lapponica. B flencTBirrejiBHOCTH H<e L. fauriana He OTJiHHaeTCH ot thhhhhoh L. guttu¬ 
lata, a var. lapponica npe,n;cTaBJiHeT co6oh jihhib KpanHioio $opMy L. longiflora (BHpajKeH- 
Han b CTaTBe yBepeHHOCTB b bh^oboh caMocTOHTejiBHOCTH var. lapponica cBH3aHa c Hexoa- 
hoh xapaKTepncTHKOH b jiHTepaType ctchkh KopoboaKH y bhaob po,n;a Lophozia s. str. r 
KOTopon, KaK oKa3ajiocB, He cooTBeTCTByeT cTpoemie y MHornx pacTeHHH L . longiflora. 
Boo6m;e); cm. TaKjKe: IHjihkob, 1975a. 
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' Phc. 2. JIhctbh HeKOTopux bh^ob po^a Lophozia. 

1—3 — Lophozia longiflora , npHKpenjieHHe JiHCTbeB (nojiycxeMa): 1 — bha co cmiHHOft ctopohbi; 2, 3 — 
bha c 6okob (b 3 snHAepMHc CTeSAH otcjiohjich); 4 — L. wenzelii , npHKpenjieHHe AHCTa (bha c 6oKy); 
5 — 13 — L. longiflora, CTeGjieBbie ahctbh: 5 — pacTeHHH c rHHiomeft ApeBecHHH, THnHHHoft (fcopMH var. 
guttulata (okp. r. AnaTHTH, P. III., JVs 226, 1966); 6 — ochobhok) no6era pacTeHHH c rHHiomeft ApeBecHHH 
c BjiaiKHoro MecTa H3 cMemaHHoro pa3HOTpaBHoro Jieca (P. III., JVs 42, 1976); 7 — bctbh Toro me pacTe¬ 
HHH; 8,9 — ayTeHTHHHbift o6pa3eu; Jungermannia longiflora, cpeAHeft (fcopMbi; 10 — to me, y3KOAHCTHoii 
(J)OpMbI, 11 — TO JKe, IHHpOKOAHCTHOft <|)OpMbi; 12, 13 — pa3Hbie 0C06h C SOAOTa H3 OKP. noc. AAaKypTTH; 
14 — BepxHHft CTeSAeBoft ahct. MacHiTaSHan AHHeftKa enu3y — k 1, 2, 5 — 14\ eeepxy — k 3,4. 

rycTO oSjiHCTBeHHLix no6erax HH36eramie nacTo He 3aMeTH0, a y plixjio 
oSjincTBeHHLix <J>opM b HH36eraioin;eH ^acTH jihhhh npnKpenjieHHH hohth cjih- 
BaeTCH c ocTajiLHos nepeflHes ee nacTBio). C 9thm CBH3aH0 CBoeo6pa3Hoe pac- 
nojio>KeHHe jihctbcb, KOTopue Ha chhhhoh CTopoHe noSeroB ocHOBamieM pLixjia 
o6jieraiOT cTeSejiB, Tan hto Me^y CTegjieM h ocHOBaHneM jincTa 3 A©cl bh^ho 
6ojiee hjih MeHee neTKoe nojiyBopoHKOBH,n;Hoe yrjiy6jiemie; BBime jihctbh ho- 
ctohhho 6ojiee hjih MeHee oTorHyTH Ha3a,a; (pnc. 2, 1 — 3; cp. pnc. 1, 7, 2). 
9Ta ocoSeHHOCTL BH^a, OTJiHHaioin;aH ero ot ocTajiBHHx npeflCTaBHTejien po^a, 
KpoMe L . ascendens (Warnst.) Schust., h b hhcthocth ot L . ventricosa (Dicks.) 
Dum. h L . wenzelii (Nees) Steph. (pnc. 2, 4 ), npaBHJiLHO OTMeneHa rrk L. gut¬ 
tulata JI. H. CaBHH-JIio6Hn;KOH (CaBHH, JI a^LiH^eH ck an, 1936 : 165), KOTopan 

HHHieT, HTO JIHCTBH «HaHOJIOBHHy 06 xBaTHBaK)ID;He CTe6eJIB». 3 

3 B ochobhom c6eraioii];HM npHKpenJieHneM 3aflHen nacTH h hohth nonepeHHHM — 
nepep;HeH xapaKTepH3yi0TCH h jihctbh L. groenlandica (Nees) Macoun. Ho y nocjie^Hero 
BH/i;a jihhhh npnKpenjieHHH, KpoMe OTorayToro Ha3ap; KpaeBoro 6piomHoro ynacTKa, njiaBHo 
HyroBHAHO corayTa. B cbh3h c 3thm jihctbh Ha nepeflHen CTopoHe no6eroB He o6jieraioT 
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Phc. 3. KneTOHHaH ceTB h jihctbh Lophozia longiflora. 

1 — KJieTKH cpeAHeii no nrapHHe nacTH jincTa (3aTeMHeHbi npaeBHe KJieTKH cpeAHHx phaob, HanpaBJieH- 
hhx k BHpe3Ke); 2 — 6 — KJieTKH cpeAHHx nacTeii jihctbcb: 2,3 — ayTeHTHHHbix o6pa3n;oB (2 — oAHoro 
H3 jiHCTbeB, H3o6pa>KeHHbix Ha pnc. 2, 8, 9, 3 — JincTa, H3o6pa?KeHHoro Ha pnc. 2, 10)\ 5 — pacTeHHH 
c rmnomeii ApeBecHHH H3 BjiaiKHoro TeHHCToro Jieca c 3anoBeAHoii TeppHTopHH IIojiHpHO-ajibnniicKoro 
dOTaHHnecKoro ca«a (P. IE., Ns 2, 1978); 6 — pacTeHHH c BajiewHHKa enn b eji0B0-6epe30B0M pa3HOTpaB- 
hom Jiecy Ha ioro-3anaAe MypMaHCKoii o6ji. (P. m., Na 212, 1972); 7 — oOjihk pacTeHHH npoMewyTOHHoii 
<{)opMbi MeiKAy var. longiflora h yar. guttulata (P. HI., Ns 230, 1966); 8 — jihctbh to# we (fcopMbi; 9 — 
Kpaii nepnaHTHH pacTeHHH c rmnomeii ApeBecnHH (Ns 229, 1966); 10 — Kpaii nepnaHTHH o6pa3ija Ns 230, 
1966; 11 — Kpaii nepnaHTHH pacTeHHH c 3aTop(J)OBaHHoii cKajiH (THn L. guttulata var. lapponica Schljak., 
ioro-3anaA MypMancKOii o6ji., P. HI. Ns 102, 1972). 


^pyrnM Ba^HHM npn3HaKOM HBJineTCH pacnojiojKeirae KJieTOHHLix ph^ob 

B JIHCTLHX: OT flOBOJILHO IEHpOKOH CpeflHeH HaCTH OCHOBaHHH JIHCTa KJieTKH 
b hohth napajiJiejiLHLix, ho nacTO HCKpnBjieHHLix hjih HeneTKnx pn/jax 4 


CTe6ejiB, a c 6okob Meatfly CTe6jieM h ocHOBaHneM jihctbgb o6pa3yioTCH He6ojiBmHe yrjiy6- 
jighhh. IIpaBfla, y aToro BHfla BCTpenaioTCH $opMH c jihctbhmh, phxjio npnjieraiomHMH 
k CTe6jiio h Ha nepeflHeii cTopoHe, ho b 3Thx cjiynanx ohh b otjihhhg ot L. longiflora 
npnjieraioT no Been fljiHHe. 

4 Ilofl HeneTKHMH mh noflpa3yMeBaeM pnflH, b kotophx BHmejieatamaH KjieTKa He- 
ckojibko CMemeHa b6ok no OTHomeHHio k HHHtejieatameH, jih6o b pe3yjiBTaTe HepaBHOMep- 

1200 



HanpaBjieHH b^ojil Hero hjih HeMHoro koco ao caMOH BLipe3KH (pnc. 3, 1 ); 
npn a tom pnflLi b BepxHen uac th JincTa, HanpaBjieHHHe b jionacra, 6ojiee 
hjih MeHee OTrpaHnueHLi ot npoflOjiLHLix potob. Tanoe HanpaBJieHne KJie- 
tohhlix ph^ob oraHHaeT L. longiflora ot bh^ob ceKipin Lophozia (IIIjihkob, 
1974a), y kotoplix pn^H ot cpe^Hen uacra ocHOBaHHH 6ojiee hjih MeHee pac- 
xo^htch h b BepxHen Hacra 3arn6aioTCH b jionacTH. IIocjie^Hee othochtch, 
b nacTHocTH, k L. ventricosa , c KOTopon R. Schuster (1969) oSTbeflHHHeT L. lon¬ 
giflora. 

XapaKTepHLiM npn3HaKOM BH^a hbjihiotch chjilho KOJiJieHXHMaTHuecKHe 
HJieTKH jiHCTLeB, o6hhho c y3JioBaTLiMH yTOJinjeHHHMH ctchok (pnc. 3, 2 — 4 ), 

XOTH Ha OHCHL BJia>KHLIX H OCOSeHHO 3 aTeHeHHLIX MeCTaX OH MO>KeT 6htb He 

BLipa>KeH (pnc. 3, 5, 6). 

y ctohhhblih npH3HaK BH,n;a — cnen;H<|)HuecKaH $opMa apxeroHnajiLHLix 
HOKpOBHLIX H BepXHHX CTeSjieBHX JiHCTLeB, paCHOJIOJKeHHHX HO# HOKpOBHLIMH: 
OHH HMeiOT nOHTH HHIjeBHftHLie JIOHaCTH, pa3,0;eJieHHLie OCTpOH HJIH HHOr^a 
BanpyrJieHHOH BLipe3KOH c OTorHyTHMH BHH3y KpaHMH, o6hhho o6pa3yioin;HMH 
B^ecL CKJia^Ky (pnc. 2, 14). CTeSjieBLie jihctlh hmciot, Kan npaBHJio, hohth 
o^HHaKOBo, HecHJiLHo BLinyKjiLie SoKOBLie Kpan (pnc. 2, 6 , 8 — 13) h xoth 6li 
€Jia6o, uam;e hohth oflHHaKOBO BBinyKjme BHyTpeHHne Kpan JionacTen. 5 
B CBH3H C TeM, HTO JIHCTLH B HHJKHeH HaCTH npHJieraiOT K CTeSjIIO, a BLime 
otctoht, Ha npenapaTe ohh b SojiLmHHCTBe cjiyuaeB b cpe^Hen no flJiHHe 
Hacra BHnyKjiLie (cepe^HHa JincTa JienuiT BLime, ueM ocHOBaHne h Bep- 
xyinKa). 

B HOpMe HOHTH CHMMeTpHHHLie JIHCTLH C npHMepHO OflHHaKOBO BHHyKJILIMH 
KpaHMH H C HOHTH OflHHaKOBLIMH JIOHaCTHMH, KpOMe HHOTO H anp aB JieHHH 
TKJieTOHHLix pn^OB, OTjiHuaiOT 3 tot bh^ ot L. ventricosa, c KOTopon ero Han6ojiee 
nacTO CMemHBaioT (,n;ocTaTouHo cna3aTL, hto H3 22 o6pa3n;oB niBe^cKoro ecTe- 
CTBeHHO-HCTopHuecKoro My3en H3 ceBepHLix uacTen IIlBeipiH, onpe^ejieHHLix 
nan L. ventricosa, 8 npmiaflJiejKaT k L. longiflora). Ot L. wenzelii bha otjih- 

HaeTCH (OHHTL-TaKH, KpOMe HHOTO HanpaBJieHHH KJieTOHHLIX pHflOB) JIHCTLHMH 
Ham;e co cjiaSoBLinyKJiLiMH KpaHMH h c HanSojiLmen ihhphhoh, HH>Ke h uacrauHO 
okojio cepe^HHH hjih, HaoSopoT, b BepxHen nacTH (y L. wenzelii HanSojiLnian 
HinpHHa pacnojionceHa HeMHoro BHine hjih hbcth^ho okojio cepe^HHLi, ho He 
BHJKe h He b BepxHen uacra). 

^OBOJILHO nOCTOHHHLIM HpH3HaKOM HBJIHeTCH HypnypOBO-, KapMHHHO- 
hjih SypoBaTo-KpacHan, b CTapLix uacrax ,n;o hohth uepHon onpacna SpionmoH 
CTopoHLi CTeSjiH h cxo^Han, ho 6ojiee CBeTjian OKpacna SpionmoH uacra JincTa 
6jih3 ero ocHOBaHHH, a TaK>Ke KpacHOBaTan onpacna SojiLmen uacfn nepnaHTHH 
(,n;o6aBHM, hto nepnaHTHH y 3Toro.BH^a BCTpeuaiOTCH oco6emio uacTo). IIpH- 
CyTCTBHe KpaCHOH OKpaCKH B 3THX UaCTHX HapHfly C HHLIM XapaKTepOM pOCTa 
(OTCyTCTBHe npHMOCTOHHHX HoSerOB, HeCymHX BLIBO^KOBLie HOHKh) OTJIHHaeT 

L. longiflora ot 6jih3KOh k Hen L. ascendens, BCTpeuaioin;eHCH 3HannTejiLHO 
pe>Ke h tojilko Ha rHHK)iu;eH ^peBecnHe. 

B^to KacaeTCH TaKnx npn3HaKOB, CHHTaioin;HXCH otjihhht6jilhlimh fljm 
L. guttulata hjih L. porphyroleuca, KaK cpaBHHTejiLHO y3Kne jihctlh 
€ ihhphhoh, cocTaBjiHioin;eH He 6ojiee 0.95 ajihhli (Arnell, 1956; Schuster, 
1969), pa3AGJieHHLie rJiySoKon, npHMoyrojiLHon hjih Tynon Btipe3KOH, paB- 
hoh ^/g) 1 / 4 — 1 / 3 flJinHH jincTa (Arnell, 1956; Schuster, 1969) hjih ,o;a>Ke 
6ojiee 1 / 3 ee (3epoB, 1964), Ha ocTptie, TpeyrojiLHLie hjih mnpoKOTpeyroJiL- 
HLie JionacTH, KaK 3y6uaTO-pecHHTHaToe ycTLe nepnaHTHH c 3y6n;aMH h pec- 
HHHKaMH B 2 — 4 (5) KJieTOK ^JIHHOH, HeKOTOpLie H3 npH3HaKOB He HBJIHIOTCH 
CKOJILKO-HnSyflL yCTOHHHBLIMH. 

Hbix ,n;ejieHHH Ha OT^ejiBHHx ynacTKax o^hoh KJieTKe npoAOJiBHoro pn^a cooTBeTCTByioT 
,n;Be hjih BKjiHHHBaioTCH KjieTKH, BHTHHyTHe b ,n;pyroM HanpaBjiGHHH. HeneTKOCTB pa^OB 
He HapymaeT CBOHCTBeHHoe BH^y HanpaBJieHne hx, nocKOJiBKy b jiio6om cjiyaae ohh Ha¬ 
npaBjieHH He b jionacTH, a k BHpe3Ke. 

5 BHHyKJIHMH HBJIHIOTCH KpaH, HMeiOmHe BH^ ^yrOBH^HOH HJIH CXOflHOH C HeH KpHBOH 
JIHHHH, XOp^a KOTOpOH HaXO^HTCH BHyTpH JIHCTa (HJIH JIOHaCTH); HpH BOTHyTHX KpaHX 
xop^a pacnojio>KeHa BHe jincTa (jionacTH). 


9 BoTaHHHecKHii JKypHaji, JSft 8, 1981 r. 
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,IJa>Ke y pacTemra c rHHioin;eH flpeBecHHH, t. e. H3 thhhhhhx ^jih L. gut- 
tulata MecT o6nTaHHH, innpnHa JincTteB MO>KeT 3aMeTHO npeBLimaTL 
G 3TOH TOHKH 3peHHH HHTepeC npe^CTaBJIHIOT paCTeHHH, CoSpaHHLie HaMH 6JIH3 

r. AnaTHTH MypMaHCKon o 6 ji. Ha BajiejKHHKe ejra, Ha BjianoiOM MecTe b CMe- 
maHHOM pa 3 HOTpaBHOM Jiecy (N 2 42, 13 VII 1976). Xoth mnpnHa jincTLeB 
nx ochobhlix no 6 eroB 3aMeTHO npeBLimaeT fljrany (pnc. 2, 6 ), comhohhh b to>k- 
AecTBeHHocTH hx c L. guttulata 6 htl He MO}KeT: Bo-nepBtix, Ha HecKOJiLKa 
6 ojiee cyxnx MecTax Ha BajienoiHKe 3 neci> me npon 3 pacTaeT ranmiHaH L. gut¬ 
tulata ; Bo-BTopLix, jihctlh BeTBen HMeiOT THnHHHyio rjih. Hee $opMy (pnc. 2, 
7; cp. pnc. 2, 5). BMecTe c TeM jihctlh Ha pnc. 2, 6 no cynjecTBy He OTJinnaiOTCH 
ot jincTa o^Horo H3 ayTeHTHHHHX o 6 pa 3 n;oB L . longiflora , H3o6pa>KeHHoro 
Ha pnc. 2, 11. HeoSLiHHan rjih. L. guttulata $opMa jihctlcb 3 AecL o6T>HCHHeTCH 
HeCOMHeHHO OC 060 SjiarOnpHHTHHMH yCJIOBHHMH RJIH. pOCTa paCTeHHH, HMeHHO 
HOBLimeHHOH BJia>KHOCTLIO BaJie?KHHKa npn flOCTaTOHHOM goraTCTBe HHTaHHH. 
He MeHee neTKo BHAHa 3 aBHCHMOCTL $opMLi jihctlcb ot ycjioBHH pocTa, a ot- 
cio,a;a n ot CTeneHH pa3BHTHH pa3HLix oco 6 en H3 oahoh abphobhhkh c nonra 
ojinroTpocfmoro 6 ojiOTn;a H 3 panoHa noc. AjianypTTH (ioro-3anaA MypMaHCKOH 
o 6 ji.), r^e L. longiflora pacTeT b KanecTBe npnMecn k BHAaM po^a Sphagnum 
(N 2 192, 1 VII 1971). 3,o;ecL y 6 ojiee moih;hoh oco 6 h jihctlh (pnc. 2, 12) npn- 
MepHO cooTBeTCTByioT jihctlhm Han 6 ojiee ramriHoro o6pa3n;a H3 ayTeHTHKOB- 
L. longiflora (pnc. 2, 8, 9), Tor^a nan y cjia6opa3BHTon hmciot $opMy, xapan- 
TepHyio ,n;JiH L. guttulata (pnc. 2, 13). CpaBHHTejiLHo moih;hoh, hhihho pa 3 BH- 
toh $opmoh L. longiflora h hbjihctch Hama L. guttulata var. lapponica (HIjih- 
kob, 19746; cp. HIjihkob, 1974a, pnc. 2, 5). V Hee, nan h y HeKOTopnx pacTeHHH 
thhobhx o 6 pa 3 n;oB L. longiflora , mnpnHa jihctlcb nacTO npeBLimaeT fljraiiy, 
BLipe3Ka Mon^eT 6 htl 3HaHHTejiLHO MeHLme V 5 hx ajihhli, a ycTLe nepnaHTHH 
HMeeT KopoTKne oflHOKJieTOHHLie 3 y 6 n;Li. He HBJineTCH ny?KAOH L. longiflora 
h BomyTOCTL JiHCTLeB, oco 6 eHHO y ee ihhpokojihcthlix $opM; ho BorayTocTL 
3 Ta b oTJiHHne ot 3 Toro npH 3 HaKa L. wehzelii BLipa>KeHa He no Been ^JinHe,. 
a jihihl b BepxHHX 2 / 2 — 3 / 4 ee, nocKOJiLKy hhhoihh nacTL JincTa o 6 jieraeT 
CTe 6 ejiL. He hbjihctch oneHL pe^KHM h aobojilho o 6 njiLHoe pa 3 BHTne bhboako- 
blix noneK, HajiHHne KOTopnx Schuster (1969 : 554) CHHTaeT nyTL jih He Kpn- 
TepneM npHHaAJienoiocTH pacTeHHH k APyrHM BHAaM. 9 to mo>kho bhabtl,. 
b nacTHOCTH, Ha pnc. 214, 3 b yKa 3 aHHOH pa 6 oTe Schuster, Ha kotopom, nan h 
H a pnc. 214, 6 — 8 nop; «L. wenzelii, ,,confertifolia* phase» HecoMHeHHo H 3 o 6 pa- 
>KeHa $opMa L. longiflora , 6 jiH 3 Kan k «L. porphyroleuca». 

Xoth b JiHTepaType rjih. L. longiflora h L. guttulata yKa3LiBaiOTCH pa 3 HLie» 
pa 3 MepLi KjieTOK (no Schuster, AJinHa b cepe^HHe JincTa paBHa cooTBeTCTBeHHO 
(25) 28—36 h 24—30 mkm, a mnpHHa — 24—30 (32) h (19) 21—25 mkm), 

B ^eHCTBHTeJILHOCTH y mnpOKOJIHCTHLIX <|)OpM THHa L. guttulata pa3MepH HX 
cooTBeTCTByioT ^aBaeMLiM rjih. L. longiflora: ^JiHHa 35—37, a mnpHHa — 
AO 33—35 mkm. 

Oco6o Hy>KHO ocTaHOBHTLCH Ha npH 3 HaKax cnopo$HTa L. longiflora. 
^jih CTeHKH Kopo6oHKH bhaob noApo^a Lophozia (=Dilophozia K. Mull.),. 
t. e. b HameM noHHMaHHH poAa Lophozia s. str., K. Muller (1954 : 543, 647) 
AaeT Tanyio xapaKTepncTHKy: «KJieTKH Hapy>KHoro cjioh JinmL He3HaHHTejiLHO 
TOJim;e kjictok BHyTpeHHnx cjioeB». 9 to noBTopneT h Schuster (1969 : 491). 
Xoth y Muller 3 to HJiJHOCTpnpyeTCH cpe30M ctchkh kopo6ohkh L.' longiflora 
(fig. 199), b AGHCTBHTejiLHocTH TaKoe cooTHomeHne tojiih;hhli cjioeB ctchkh 
H e HBJineTCH He tojilko hoctohhhlim, ho h npeo6jiaAaioin;HM y L. longiflora. 

HaMH H3yneHH cpe3Li ctchkh Kopo6oneK y pnAa o6pa3n;oB pa3HHx $opM 
L. longiflora , b hbcthocth o6pa3ii;oB H 3 MypMaHCKon o6ji. (nan o6hhhhx 
$ opM c rHHioin;eH ApeBecHHLi Tnna L. guttulata, Tan h Tnna L. longiflora 

s. str.); o6pa3n;oB L. fauriana Steph. H3 rep6apnH CTe^aHn; 6 oahoto h3 ayTeH- 


5 06pa3u;H nojiyneHH HaMH H3 rep6apnH HHCTHTyTa cncTeMaTHKH pacTeHHH 5KeHeB- 
CKoro yHHBepcHTeTa (Conservatoir et Jardin Botanique, Institut de Botanique systema- 
tique de l’Universite, Geneve (G), pyKOBOACTBy KOToporo mhhphhochm rjiy6oKyio 6jiaro- 
AapHOCTb. 
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thhhhx o6pa3n;oB L, longiflora, H b SojiLmHHCTBe cjiynaeB BHe 3aBHCHMOCTH 
ot npHHa^jie^HocTH pacTeHHH k toh hjih hhoh $opMe TOJirOjHHa Hapy>KHOrO 
cjioh CTeHKH 0Ka3ajiaci> npHMepHo BABoe 6ojiee tojiiahhh BHyTpeHHnx cjioeB 
ee (16 — 20, pe^Ko 14, npoTHB 7 — 10 mkm). K 3TOMy Hynoio AoSaBHTL, hto kjictkh 
BH yTpeHHero cjioh ctchkh HMeioT He nojiHLie, nan yKa3HBaeT rjih. Lophozia 
■s. str. Schuster, a b ochobhom HenojiHLie HOJiyKOJiLnaTLie h L-o6pa3HHe yTOJi- 
m;eHHH. 

06pam;aioT Ha ce 6 n BHHMaHne npHBOAHMLie b jiHTepaType (Muller, 1954; 
Schuster, 1969) pa 3 HLie pa 3 Mepn cnop h 3 JiaTep.y L. longiflora h y L, guttulata 
’{cnopti cooTBeTCTBeHHO 14 — 16 n 8 — 10 mkm b flnaM., aJiaTepti 7 — 9 h 6 — 7 mkm 
tojiih;.). O^HaKo b KopoSoHKax npocMOTpeHHLix HaMn o 6 pa 3 n;oB mli He HamJiH 
cnop MeHee 10 — 11 mkm b AnaM. npn 3tom y pacTeHHH c rHniom;eH ^peBecHHH 
AnaMeTp cnop BapLnpyeT, KaK npaBHJio, b npe^ejiax 11—13 mkm, y 6 ojiee 
KpynHLix pacTeHnn — ao 15 mkm; y KpynHHX pacTeHHH rana var. lapponica s 
t. e. L, longiflora s. str., oh paBeH (14) 15—17 (18) mkm. ToJim;HHa 3 JiaTep 
y Bcex pacTeHnn paBHa He 6—7, a 8—9 (10) mkm. 

Ba>KHO OTMeraTL, hto BCTpenaiOTcn pacTeHnn c KOM 6 nHau;HeH npn 3 HaKOB, 
yKa 3 LiBaeMLix AJifl L. longiflora h ajih L , guttulata . KpoMe ynoMHHyTHx BHme 
pacTeHnn H3 panoHa r. AnaTHTH,. TaM >Ke, b 3a6ojioneHHOM cochobom Jiecy, 
HaMn co 6 paHH pacTeHnn (N 2 N 2 229, 230, 1966) c noSeraMH Bcero 2 — 5 mkm aji. 
h 0.5— 1mm nmp., ho c npn3HaKaMH L, longif lora : nrapHHa jihctlcb paBHa hjih 
npeBLimaeT AJinHy; KJieTKH hx 27—30 mkm nmp. (pnc. 3, 7, 8), Ha SojiOTax 
BCTpenaiOTCH pacTeHnn, AJinHa jihctlcb kotoplix 3aMeTHo npeBLimaeT mnpnHy, 
ho jihctlh pa3AejieHH He 6 ojiee neM Ha V 4 ajthhli, a kjictkh hx co cpaBHHTejiLHo 
HeSojiLmnMH yTOJim;eHHHMH ctchok. HeT hphmoh cbh3h Mengjy $opMOH h Be- 
jihhhhoh JincTLeB, tojiiahhoh CTeHOK hx KJieTOK h xapaKTepoM Kpan nepnaH- 
thh. npaBAa, y KpanHnx $opM, cooTBeTCTByionpix L, guttulata h L,< longi¬ 
flora s. str., Kpan pe3KO pa 3 JinneH (cp. pnc. 3, 9 h 11), OAHano HepeAKn npo- 
MemyTOHHLie <|)OpMLI Kpan C 1—2-KJieTOHHLIMH TO OCTpHMH, TO TyHHMH 3y6- 
u;aMH. noAo 6 HHH Kpan HMeioT, b nacTHocTH, BHmeynoMHHyTtie pacTeHnn H3 
3 a 6 ojioneHHoro Jieca b panoHe r. AnaTHTH (N 2 N 2 229, 230) — cm. pnc. 3, 10 , 
no3TOMy bha L. longiflora JinmL ycjiOBHo mojkct 6litl pa 3 AejieH Ha A?e pa3Ho- 
bhahocth. 

Var. longiflora, — Lophozia guttulata (Lindb. et Arnell) Evans var. 
lapponica Schljak., Hob. chct. hh3ih. pacT. 11, 1974 : 351. — PacTeHne cpeA- 
hhx pa 3 MepoB (cTepnjiLHHe no6ern (1) 1.5 mm mnp. h 6ojiee). JIhctlh nam;e 
c mnpHHOH, eABa MeHLmen hjih npeBLimaiom;eH A«raHy, pa3AeJieHHHe Ha 1 / 10 — 
1 / 5 (V 8 ) a«^hhli, nacTo c TynLiMH JionacTHMH. YcTLe nepnaHTHH tojilko c ko- 
pOTKHMH, OAHOKJieTOHHHMH, o6lIHHO TynHMH 3y6n;aMH. HanOHBeHHHe (|)OpMH 
BHAa, BCTpenaioiAHecH h Ha SojioTax h Ha 3aTop$OBaHHLix cnajiax. 

Var. guttulata (Lindb. et Arnell) Schljak., neneH. mxh CeBepa CCCP, 
3, 1980 : 103. — Jungermannia guttulata Lindb. et Arnell, Kongl. Sv. Vet. 
Akad. Handl. 23, 5, 1889 : 51. — PacTeHne MejiKoe (cTepnjiLHHe no 6 ern 
AO 1.2—1.5 mm mnp.). JIhctlh c ihhphhoh He 6 ojiee 0.95 ajihhli, pa 3 AejieHHHe 
Ha (V 7 ) x / 4 — 1 / 3 ajthhli, jionacTHHX ocTpHe, ocTpoBarae hjih KopoTK03aocTpeH- 
HHe. YcTLe nepnaHTHH c kopotkhmh 3y6n;aMH h 2—4 (5)-KJieTOHHHMH pecHnn- 
KaMH. OopMLi, o 6 nTaioin;He Ha rHHiomeH ApeBecnHe. 

HaAO CKa 3 aTL, hto Ham bliboa 06 haghthhhocth L\ longiflora h L, guttu¬ 
lata He HBjineTCH coBepmeHHo hoblim: V. Schiffner (1903) h A. Evans 
(1908 : 189) He HCKJHonaJiH bo3mo>khocth Toro, hto L. longiflora npeACTaBjineT 
co6oh jihihl $opMy L, porphyroleuca , t. e. L, guttulata (xoth c tohkh 3 peHHH 
coBpeMeHHHX npaBHJi HOMeHKJiaTypH Hy>KHo tobophtl, HaoSopoT, 0 L, gut¬ 
tulata KaK $opMe L. longiflora), 

npHBOAHM CHHOHHMHKy BHAa. 

Lophozia longiflora (Nees) Schiffn., Lotos, 51, 1903 : 257. — Jungerman¬ 
nia longiflora Nees, Naturg. Europ. Leberm. 2, 1836 : 95. — /. ventricosa 
Dicks, var. porphyroleuca (Nees) Hartm. fil., Handb. Skand. FL, ed. 10, 
1871 : 138, p. p. excl. basionymo. — /. guttulata Lindb. et Arnell, Kongl. 
Sv. Vet. Akad. Handl. 23, 5, 1889 : 51. — Lophozia guttulata (Lindb. et 
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Arnell) Evans, Proc. Washington Acad. Sci. 2, 1900 : 302; Grolle, Trans. 
Brit. Bryol. Soc. 5, 3, 1968 : 543. — L. ventricosa (Dicks.) Dum. var. longi- 
flora (Nees) Macoun, Cat. Canad. PI. 7, 1902 : 17. — L. porphyroleuca (Nees) 
Schiffn., Lotos, 51, 1903 : 275, p. p. excl. basionymo. — L. ventricosa 
(Dicks.) Dum. var. porphyroleuca (Nees) K. Mull, in Rabenh., Kryptog.-Fl. v 
ed. 2, 6, 1, 1910 : 66, p. p. excl. basionymo. — L. fauriana Steph., Sp. Hep. 
6, 1917 : 112. 

nocKOJiLKy L . guttulata HfleHTirraa L. longiflora , 3aKJiioueHHe o npnypo- 
ueHHOCTH «Zf porphyroleuca » non™ HCKJiiouHTejiBHo k rHnioin;eH ApesecHHe 
(Arnell, 1956; Schuster, 1969 : 555, 556) h o6 OTcyTCTBnn BH^a b TyHApoBon 
30He (Schuster, 1969 : 551, 554) b oTHomeHnn BH^a aoji>kho 6bitb AonojiHeHo 
flaHHLiMH no L. longiflora s. str., KOTopan, no yKa3aHnio Toro me Schuster, 
npoH3pacTaeT Ha top$hhhctlix nouBax, npnueM BCTpenaeTCH h b ApKTHKe. 
HaKOHen;, H3 n^eHTHUHocTn o6ohx bhaob cjie^yeT, hto coBepmeHHo oihh6ouhoh. 
HBJineTCH TpaKTOBKa L. longiflora kbk pa3H0BHAH0CTH L . ventricosa (Schuster, 
1969 : 579—581), b AencTBHTejiBHocTnoTJiHHaioin;eHCH ot Hee phaom cym;ecTBeH- 
hlix npn3HaKOB (cm. BHine) h 0TH0CHm;eHCH, Kan mli noKa3ajin (IIIjihkob, 
1974a, 1980), k Apyron ceKipiH poAa. 

HMeioni;HecH y Hac MHorouncjieHHBie MaTepnaJiH CBHAeTejiBCTByioT o TOM r 
hto Ha ceBepe TaencHon 30hh h b TyHApoBon 30He L. longiflora 6ojiee xapaKTepHa 
AJIH TaKHX MeCT o6nTaHHH, KOTOpLie CHHTaiOTCH HyTL JIH He «npOTHBOHOKa3aH- 
hlimh» fljm L. guttulata . Bha onpe^ejieH HaMH H3 MHorouncjieHHBix MecT 
MypMaHCKon o6ji., H3 Komh ACCP, HKyran h c HyKOTCKoro n-OBa. npn 3tom 
Ha rHHioni;eH ApoBecnHe oh pacTeT pe>Ke, ueM b Apyrnx MecTax oOnTaHnn. 
Oh aobojibho uacTo BCTpeuaeTCH bo Bjia>KHBix na k ropHLix, Tan h pa bhhhhlix 
TyHApax, npon3pacTaeT Ha SojiOTax h b 3a6ojioueHHBix jiecax. B MypMaHCKon 
o6ji. oh coSpaH h Ha top$hhhctom cyScTpaTe Ha BJia?KHBix cnajiax, hto cootbct- 
CTByeT yKa3aHnio S. Arnell (1956) a«kh L. logniflora . Ha HyKOTCKOM n-OBe, ot- 
Ky^a HaMH npocMOTpeHH c6opBi A. E. KaTennHa, L. longiflora HBjineTCH 
oahhm H3 flsyx HanSojiee uacTO BCTpeuaioin;HXCH bhaob poAa (IIIjihkob, 
19756). 

H3 CKa3aHHoro bhaho, hto L. longiflora npHHa^Jie>KHT k uncjiy bhaob, hih- 
poKo'pacnpocTpaHeHHHX b TyHApoBon 30He h Ha ceBepe Tae>KHOH 30hli. KpoMO 
Toro, k 3TOMy BH^y aojdkhbi 6litl oTHeceHH o6pa3n;Li H3 KapnaT, onpe^e- 
jieHHtie K. 3epoBHM Kan L. wenzelii (HHCTHTyT 6oTaHHKH hm. H. T. Xo- 
JioflHoro AH yCCP). Bha yKa3HBaeTCH h ajih rop CpeAHen A3hh (Bo6opa^>Ka- 
6ob, MaMaTKyjiOB, 1975). 

Bee BLimen3Jio^eHHoe o pacnpocTpaHeHnn L. longiflora 3acTaBjiner 
o6paTHTL Ha Hee cepi>e3Hoe BHHMaHne. KpanHe Majioe b jiHTepaType hhcjio CBe- 
;n;eHHH o ee pacnpocTpaHeHnn Ha ceBepe Tae?KHOH 30hli h b TyHApoBon 30He 
CoBeTCKoro Coi03a (Aa h He tojilko CoBeTCKoro Coi03a), oObhchhctch He- 
coMHeHHo TeM, hto oHa CMeinHBaeTCH c ApyrnMH BH^aMH — c L . wenzelii h 
b oco6eHHocTH c L . ventricosa, ot kotoplix OHa OTJinuaeTCH npn3HaKaMH, npn- 
Be^eHHLiMH BLime, h b nepByio ouepeAB cpeAHHMH pnAaMH KJieTOK, HanpaBJieH- 
HBIMH OT OCHOBaHHH K BBipe3Ke. 

B 3aKJHOHeHne Heo6xoAHMO noAnepKHyTB, hto HcnojiB30BaHne b KauecTBe 
Be^ymero npn3HaKa, nojio>KeHHoro b ocHOBy onpe^ejieHnn L. longiflora , 
3HauHTejiBHOH BejiHHHHBi no6eroB («pacTeHne 3—4 mm mnp.» — Muller, 
1954 : 644, hjih «4— 5 cm aji. h 4 mm mnp.» — Arnell, 1956, p. 115, h a^oko 
«M om;Hoe, 2.5—3 (4) mm mnp.», «2.5—6 cm aji.» — Schuster, 1969, p. 563, 
579) ocHOBaHo Ha HeAopa3yMeHHH h bboaht onpe,o;ejiHioin;ero b 3a6jiyHc,o;eHHe: 
pacTeHHH ynoMHHaBniHXCH ayTeHTHHHBix o6pa3n;oB hmciot o6jincTBeHHHH CTe- 
6ejiB b CTepnjiBHBix ^acTHX mnpnHOH ot 1, uam;e ot 1.5 (o6pa3en; c rHHioin;eH 
ApeBecHHBi) ao 2 mm (ocTajiBHBie o6pa3n;H), jinmB b 30He apxeroHnajiBHBix 
HOKpOBHHX JIHCTBeB — AO 2.8 — 3 MM, a AJIHHa pacTeHHH BapBHpyeT ot 0.6 — 
0.7 ao 1.5—2 cm (BKJiiouaH nepnaHTHH, A^HHa KOToporo paBHa y MejiKnx pa- 
CTeHHH (2.3) 2.5—3, ay KpynHBix ao 4.6 mm), npnueM b hh>khhx uacTHX cTe6- 
Jien 3aMeTHBi cjieABi OTMnpaHHH Aa>Ke y MejiKnx pacTeHHH, Tan hto npeAno- 
jiaraTB, hto CTe6jin o6opBaHBi, He npnxo ahtch. 
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He yflHBHTejiLHo noaTOMy, hto npn hgtohhocthx b xapaKTepncraKe npn- 
3HaKOB h aKOJiornn «L. porphyroleuca» HanonBeHHbie $opMbi ee, cooTBeTCTBy- 
lonpie thiioboh pa3H0BHpH0CTH L. longiflora, He MoryT 6 htl npaBHJiLHo on- 
pepejieHhi. 

B 3 aKJH0HeHne Btipa>KaeM HCKpeHHioio npn3HaTejiLH0CTL A. B. J^omSpob- 
ckoh 3a BtinojiHeHHLie eio pncyHKH, A. E. KaTeHHHy — 3 a npepocTaBJieHHbi© 
HaM cSopLi neneHOHHHKOB c HynoTCKoro n-OBa h B. H.'AHppeeBy — 3 a c6opH 
H3 Hk yTCKOH ACCP, a Taione A. ®. BanypHHOH 3a npocMOTp pyKonncn: 
CTaTLH n n;eHHLie 3aMenaHHH. 
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nojmpHo-ajiBnHzcKHH 6oTaHHaecKHz cap;, IIojiyneHO 17 V 1979. 

Khpobck, MypMaHCKoz o6ji. 
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A. C. JtapneB, E. E. KyjitTHacoBa 

IIPH3HAKH CTPOEHHH JIHCTA XJIOIIHATHHKA, 
OEyCJIOBJIHBAH)in;HE ErO yCTOHHHBOCTL 
K IIAyTHHHOMy KJIEIIJHKy H XJIOnKOBOH TJIE 

A. S. D A R I E V, E. B. K U L T I A S O V A. THE LEAF STRUCTURE CHARACTERS OF 
COTTON, WHICH STIPULATE ITS RESISTANCE TO WEB-MITE AND COTTON-APHIS 

npHBOflHTCH npH3HaKH aHaTOMO-MOp$OJIOrHHeCKOrO CTpoeHHH JIHCTa 21 BHfla XJIOH- 
aaTHHKa, xapaKTepn3yioiii;He ero ycTOHHHBOCTB k nayTHHHOMy KjieipHKy h xjiohkoboh Tjie. 
MHorojieTHne Ha6jiiopeHHH Hap; pacTeHHHMH pa3JiHHHBix bhpob xjionnaTHHKa b nojieBHx 
h opaHHcepeHHBix ycjioBnax h H3yaeHne CTpoeHHH hx JIHCTa pajm bo3moh<hoctb onpepejiHTH 
npH3HaKH, o6ycjiOBjiHBaioin;He CTeneHB ycTOHHHBocTH Toro hjih HHoro Bnpa, h pa3pejiHTK 
H3yaeHHHe bhpbi Ha 4 rpynnn no CTeneHH ycTOHHHBOCTH. 

H3BeCTHO, HTO XJIOnHaTHHK OTHOCHTCH K HHCJiy KyJILTyp, CHJIbHO HOBpejK- 
paeMbix cejiLCK0X03HHCTBeHHHMH BpepHTejiHMH, cpepn KOTopux HanSoJibinyio 
onacHocTL npepcTaBJiaeT nayTHHHbra KJieipiiK, pacnpocTpaHeHHHH noBce- 
MecTHo. Onpep;ejieHHHH Bpep HaHocsT h xjionKOBaa tjih, ocoSeHHo onacHaa 
pjia npopocTKOB xjionaaTHHKa. B ycjioBnax y36eKHCTaHa Ha3BaHHne Bpepn- 
Tejin noBpe>KpaiOT orpoMHhie naoipapn noceBOB 3 toh KyjiLTypu. OcsoeHne 
nop; cejiLCK0X03HHCTBeHHtie KyjiLTypti Sojilihhx TeppHTopnn b y36eKH- 
CTaHe (oco6eHHo b MecTax c nmpoKHM npnMeHeHneM MOHOKyjibTyp) hhh© 
npnBejio k cynjecTBeHHOMy 03MeHeHHio npnpopHHX KOMHJieKCOB n choco6ctbo- 
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BaJio em;e SojiLmeMy pacnpocTpaHeHHio 3thx BpeflHTejies (^apneB h Ap., 1979). 
Heo6xoAnMocTL yBejiHHeHHH yponan xjionKa-CHpn;a CTaBHT nepeA cejieKijHo- 
HepaMH Bonpoc o BLiBe^eHnn coptob He tojilko BLicoKoypo^KaHHijx CKopocne- 

JILIX, HO H yCTOHHHBLIX K B036yAHTeJIHM 6oJie3HeH H HaCeKOMLIM-Bpe^HTeJIHM. 

AHaJiH3 JiHTepaTypHLix j^aHHux h coScTBeHHue nccjie^oBaHHH noKa3ajiu, 
■^to cpe^n KyjiLTHBnpyeMLix bh,o;ob jihhil Gossypium barbadense cjia6o nopa- 
>KaeTCH nayTHHHHM KJieni;HKOM h TJien, b to BpeMH Kan cpe^n AHKopacTynjHX 
XJionnaTHHKOB HMeeTCH pnA bhaob, BLicoKoycTOHUHBLix k KJienjHKy h TJie. 
MHorne H3 hhx 3acyxoycTOHUHBLie, BHCOKonJio^oBHTLie h CKopocnejme, no- 
3TOMy npe^cTaBJineT Sojilihoh HHTepec H 3 yueHHe npn3HaKOB ycTonunBocTH 
y flHKopacTymnx bhaob h hx $opM Kan hcxoahoto cejieKipioHHoro MaTepnajia. 

M3yHeHHIO yCTOHHHBOCTH pa3JIHHHLIX HpOMHIHJieHHLIX COpTOB XJIOnUaTHHKa 
K nayraHHOMy KJienpiKy nocBHm;eHLi paSora pn^a HCCJieAOBaTejien (Hxohtob, 
1957; YcneHCKHH, 1960; TajinnoB h AP-, 1976). Ohh noKa3ajin, hto CTeneHL 

HOBpejKflaeMOCTH y pa3JIHHHLIX COPTOB HeO^HHaKOBa H 3aBHCHT OT COpTOBLIX 
pa3JiHHHH, b nacTHocTH ot CTeneHH onymeHHocTH JincTa, nacTOTH roccnnojioBLix 
BMecTHJinni;, ocoSeHHocTen aHaTOMnuecKoro CTpoeHnn JincTa, SnoxHMHuecKHX 
CBOHCTB, $H3HOJIOrHHeCKOrO COCTOHHHH paCTeHHH H arpoTexHnuecKHX Mepo- 
npnHTHH. CBe^eHHH o MecTax jioKajiH3an;HH KJienpiKa Ha jihctlhx pa3JiHUHLix 
npycoB pa3Horo B03pacTa y ot^gjilhhx coptob npuBe^eHH b paSoTax O. C. Ta- 
JinnoBa (TaranoB, 1975; TaranoB h ap», 1976, 1978). 

OAHano pa6oT no H3yueHHio ycTOHHHBocTH AHKopacTyni;HX bhaob poA'a 
Gossypium k Ha3BaHHHM Bpe^HTejinM oueHL Majio (Schuster et al., 1972; 
^apneB, ASAyJiJiaeB, 1974; ^apneB h AP-, 1979). IlepBan paSoTa no- 
CBHmieHa on;eHKe y ctohhhbocth k KJienjHKy 22 AnKopacTym;HX bhaob xjion- 
uaTHHKa, 21 pacH BH^a G. hirsutum, 12 jihhhh c roccnnojiOBHMH bmccth JiniijaMH , 
12 — 6e3 hhx h 4 BLicoKoroccnnojiOBLix jihhhh, npHHaflJiejKanpix k G . hirsu¬ 
tum h G. barbadense. HccjieAOBaHne npoBe^eHo c n;ejiLio BLincHeHnn 3Ha- 
UeHHH rOCCHHOJIOBHX BMeCTHJIHIH; B yCTOHHHBOCTH paCTeHHH k KJienjHKy. 
O^naKO flpyrne npn3HaKH aHaTOMO-Mop<f)OJiorHuecKoro CTpoeHnn JincTa He 
yHHTLIBaJIHCL. ABTOpLI KOHCTaTHpyiOT OTCyTCTBHe CBH3H Me>KAy HHCJIOM TOCCH- 
UOJIOBLIX BMeCTHJIHm; H yCTOHHHBOCTLK) paCTeHHH. 

B nocjie^HHX flsyx paSoTax npnBeAeHH pe3yjiLTara H3yueHHH aHaTOMO- 
Mop^ojiornnecKHX npH3HaKOB JincTa, o6ycjioBjiHBaioin;HX y ctohhhboctl paa- 
jihhhhx bhaob xjionuaTHHKa k KOJiioin;e-cocyin;HM Bpe^HTeJIHM. 

Tjih, Kan H3BecTHo, noceJineTcn Ha o6enx CTopoHax JincTa (ho 6ojn>me — 
Ha HH^KHen) h, Kan npaBHJio, nnTaeTcn KJieTOHHLiM cokom anHAepMH; nayTHH- 
hlih KJiem;HK nocejineTcn tojilko Ha hhjkhch CTopoHe (BCJie^CTBne 0 Tpnn;aTejiL- 
Horo $OTOTaKCHca) h nnTaeTCH xjiopo$hjijiobhmh 3epHaMH najincaAHoro cjioh 
(C aH^oB, 1949; Hxohtob, 1957; JleSeAeB, 1959; TaJinnoB, 1975, h apO* 
A. C. ^apneB h A. A. A6AyJiJiaeB (1974) noKa3aJin, hto KJiem;HK nnTaeTCH xjio- 
ponjiacTaMH caMoro BepxHero cjioh najincaAHOH napeHXHMLi, a HHor^a h Hn>Ke- 
jie>Kam;HX cjioeB. ChocoShoctl k nnTaHHio 3 thx BpeAHTejien onpeAe«JiHeTCH oco- 
SeHHOCTHMH CTpoeHHH JIHCTa H A-^HHOH HX XeJIHU;ep. IIoCJieAHHe y B3POCJILIX 

oco6en KJiem;a HMeiOT A^inHy 117—121, y jihhhhok — 102—105 mkm (CaHAOB, 
1949; Koco6yn;KHH, 1959; YcneHCKHH, 1960). 

B pe3yjiLTaTe MHorojieTHero H3yueHHH ycTOHunBocra pa3JiHHHLix bhaob 
xjionuaTHHKa k KJienpiKy h TJie mli hphhijih k 3aKJiioHeHHio, hto oHa oSycjiOB- 
JieHa phaom npH3HaKOB: tojiih;hhoh KyTHKyjiLi, rycTOTOH BOJiocnHoro nonpoBa, 
BLICOTOH 3 HHAepMaJILHLIX KJieTOK, TOJIH^HHOH Me30$HJIJia H nJIOTHOCTLIO paCnO- 
Jio>KeHHH ero KJieTOK (cm. Ta6jmn;y). ^ocTaTOHHan BLipa>KeHHocTL Ka>KAoro 
H3 3THX npH3HaKOB C03AaeT yCTOHHHBOCTL paCTeHHH K Ha3BaHHLIM BpeAHTeJIHM. 
OcoSeHHo Ba^KHoe 3HaueHne hmciot TOJim;HHa KyTHKyjiLi h rycTOTa bo- 
jiockob. Tan, HanpnMep, HanSojiLineH ycTOHHHBocTLio (1—2 6ajiJia no 
6-6ajuiLHOH inKaJie — Schuster et al., 1972) xapaKTepn3yiOTCH G. lobatum , 
G. australe h G. nelsonii. V nepBoro BH^a — jihctlh co cjiaSnM onymeHneM, ho 
c oneHL tojictlim (2 mkm) KyTHKyjinpHLiM cjioeM, y A®yx APyrnx — c tohkhm 
K yTHKyjinpHLiM cjioeM (0.4 mkm), ho c rycTHM onymeHneM h hjiothlim H3onaJin- 
caAHHM Me 30 $HJiJi 0 M (cm. Ta6jiHn;y; pnc. 1, a—e — cm. BKJienKy). Y G. barba- 
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CreneHb noBpejKftaeMOCTH cocymiiMH Bpe^HTejiHMH bh^ob xjionnaTHHKa (b 6ajiJiax) b 3aBHCHMOCTH ot CTpoemia 
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* Ulnajia HHAeKCOB noBp.e>KAeHHH npwBeAeHa no M. Schuster h aP* (1972); 1 — HeT noBpeucAeHHH, HeT KJiemuKOB h TJieft; 2 — cnaSoe noBpe>«AeHHe, Ha OTAejibHbix jiHCTbax no 
iiecKonbKy unemHKOB, HeT TJieft; 3 — cuaGoe noBpewAeHne, Ha mhotux nncTbax no HecnojibKy kjicihhkob, Ha OTAejibHbix jiHCTbax eAHHwuHbie tjih; 4 — cwubHoe noBpe)KAGHHe, yMe- 
peHHoe hhcao KJieuiMKOB h Manoe hhc-jio Tneii Ha MHorwx JincTbHx; 5 — cwjibHoe noBpe>KAGHHe, Gojibinoe hhcjio KJiemHKOB h yMepeHnoe uhcjio Tjiew Ha MHornx JiHCTbax; 6 — oqeHb 
cwibHoe noBpewAeHHe h Ae^opMaAHH pacTeHHH, HHorAa ruSejib BepxyiuKH, GoAbinoe hhcjio hjiciahkob h Tjiew Ha Bcex JiHCTbax. 



dense ssp. darwinii h G. stocksii jihctbh cjia6o (2 h 3 6ajuia cooTBeTCTBeirao) 
nopa>KaiOTCH KJiem;HKOM h TJien. JIhctbh iiohth rojme, o,n;HaKO c tojictoh 
(280 mkm) ■ nJiacraHKOH h tojicthm (1.3 h 3 mkm) KyTHKyjinpHHM cjioeM; 
y G. stocksii KyTHKyjinpHBiH cjioh TOHBine, neM y G . bardabense ssp. darwinii 
(cm. Ta6jran;y), oflHaKo Me30<|)HJiJi JincTa oneHB hjiothhh (pnc. 1, a, d). Toji- 
mHHa cjioeB napeHXHMH, pacnojio>KeHHBix nop; BepxHHM naJinca^HBiM cjioeM 
BMecTe c tojiih;hhoh (bhcotoh) hjictok HH>KHeH ann^epMLi 3 thx flByx bh^ob, 
'qacTo npeBHinaeT flJiHHy xejinijep KJiem;a. 9th npn3Ha.KH b coBOKynHoc™ o6ec- 
neHHBaiOT flOCTaTOHHyiO yCTOHHHBOCTB yKa3aHHHX BHflOB.K TJie H KJienpiKy. 

^JIH yCTOHHHBOCTH XJIOHHaTHHKa K BpeflHTeJIHM HMeeT 3HaHeHHe H flJIHHa 
jiynen bojiockob. HanpnMep, G . raimondii h G. triphyllum o^HHaKOBo ycTOH- 
hhbbi k KJiem;HKy (2—3 6ajuia) h TJie (1 (2) 6ajui). JIhctbh y G . raimondii 
onymeHLi rycTO (50 Ha 1 mm 2 ), ay G. triphyllum — oneHB rycTO (100 Ha mm 2 ). 
JO^jiHHa Jiynen y nepBoro paBHa 250 — 320 mkm, y BToporo — hohth y hojiobhhh 
bojiockob paBHa 100—120, y flpyron hojiobhhh — 150—170 mkm. V o6ohx 
bhjjob JiyHH, nepenjieTancB, ^ejiaiOT jihct He^ocTynHBiM rjih. HaceKOMBix 
(cm. Ta6jiHn;y; pnc. 1, e; pnc. 2, a — cm. BKJienKy). 

Cpe^Hioio ycTOHHHBocTB (3—3.5 6ajuia) k Bpe^HTejiHM hmcjih 8 bh^ob — 
G. arboreum ssp. obtusifolium, G. herbaceum ssp. africanum , G. anomalum, 
G . somalense , G . incanum , G . tomentosum, G. armourianum, G . harknessii. 
JIhctbh nepBBix hhth bh^ob ho^oSho G . ZrZp%ZZ^7?2onyHieHBiKopoTKOJiyHeBBiMH 
(100—150 mkm) h flJiHHHOJiyneBHMH (200—600 mkm) BOJiocKaMH, co3Aaioin;HMH 
KaK 6h ^Ba npyca. y nepBHX Tpex bh^ob jihctbh onymeHBi BOJiocKaMH cpe,n;- 
Hen rycTOTH (25—30 Ha 1 mm 2 ), oflHaKo ^jiHHHOJiyneBBie (ao 600 mkm) bojiockh, 
nepenjieTancB, o6pa3yiOT 6ojiee hjih MeHee rycToe noKpBirae (pnc. 2, 6). 
KyTHKyjinpHBiH cjioh cpe^HeH tojiih;hhh (1 mkm), Me30$HJiJi H30JiaTepaJiBHHH, 
c hjiothbim pacnojio>KeHHeM kjictok (pnc. 2, a). 9 th npH3HaKH ^ejiaiOT jihct 
cpaBHHTejiBHO He^ocTynHBiM ,h;jih tjih h KJiein;HKa. JIhctbh G. somalense ony- 
meHBi Sojiee rycTO (45 Ha 1 mm 2 ), o,a;HaKO Jiyqn bojiockob KopoTKne (pnc. 2, e), y bo¬ 
jiockob nepBoro (HH>KHero) npyca hx ,o;jiHHa He npeBBimaeT 100, y BToporo — 
170 mkm. y G. incanum jihctbh onyinemj rycTO (ao 60 Ha 1 mm 2 ), y 2 / 3 bojiockob 
jiyHH KopoTKne (100 mkm), y 1 / 3 — cpe^Hen ajihhbi (150—170 mkm). JIhctbh 
G . tomentosum TaK>Ke rycTO onymeHBi (50 Ha 1 mm 2 ), bojiockh CTejiionpiecH, npn- 
JKarae k noBepxHOCTH JincTa (pnc. 2, d). G. armourianum h G. harknessii HMeiOT 
TOJIBie JIHCTBH, HO TOJICTyiO HJiaCTHHKy (300 mkm) C TOJICTHM KyTHKyJIHpHHM 
cjioeM(l—1,5 mkm) h njioTHBiM pacnojio>KeHHeM KJieTOK Me30$HJiJia (pnc. 2, e). 

HanSojiBineH nopa>KaeMOCTBio Ha3BaHHBiMH Bpe^HTejiHMH OTJinnaioTCH 
G . trilobum h G . thurberi, HMeionpie TOHKne jihctbh (130—150 mkm) c e^HHHH- 
hbimh bojiockbmh (pnc. 2, a) h c tohkoh KyraKyjion (0.6 — 1 mkm), a TaK>Ke c pBi- 
XJIHM Me30$HJIJIOM (pHC. 2, WC). 

Bh^bi G . klotzschianum, G. d'avidsonii, G. sturtianum, G . bickii 3aHHMaiOT 
no ycTOHHHBocTH cpejjHee nojio>KeHHe Me>KAy BHflaMH co cpe^Hen h HanSoJiBineH 
nopajKaeMOCTBK). 

no HaniHM ^aHHBiM, cejieKn;Hio Ha ycTOHHHBocTB xjionnaTHHKa k KjienjHKy 
h TJie cjie,o;yeT Becra no cjie^yioin;HM npn3HaKaM: jihct flOJDKeH 6 bitb rycTO 
onyrneH (50 — 100 Ha 1 mm 2 ), npn pe^KOM onymeHHH (15 — 20 Ha 1 mm 2 ) hjih yMe- 
peHHOM (20 — 30 Ha 1 mm 2 ) Jiynn bojiockob ^oji>khbi 6htb ajihhhbimh (500 — 
700 mkm), MHoroHHCJieHHHMH (8— 20 Jiynen). Ecjih ,o;jih cejieKipra 6paTB bh^bi 

C TOJIBIM JIHCTOM HJIH C e^HHHHHHMH BOJIOCKaMH, TO HeoSxO^HMO, HTO0H y JIHCTa 
SBiJia TOJiCTan KyTHKyjia (1 — 2 mkm). Ilpn yMepeHHOM h rycTOM onymeHHH 
JIHCTBH MOryT 0BITB TOHKHMH. Ilpn OTCyTCTBHH TOJICTOH KyTHKyJIBI H BOJIOCKOB 
yCTOHHHBBIMH.K Ha3BaHHHM Bpe^HTeJIHM 6yAYT BH^H (HJIH <|)OpMH) C JIHCTBHMH, 
HMeioin;HMH KyTHKyjiy cpe^Hen tojiih;hhbi (1 — 1.5 mkm) h tojictbih (230 — 
300 mkm), MHOrOCJIOHHHH (5 —6), nJIOTHO paCHOJIOJKeHHBIH Me30$HJIJI. 

^JIH BHBe^eHHH yCTOHHHBBIX K KJiem;HKy, TJie H 3acyxe 1 COpTOB peKOMeH- 
flyeM npnBjieHB cjieAyioin;He bh^bi: G. australe, G: stocksii, G . triphyllum , 


1 HeKOTopue npH3HaKH CTpoeHHH JincTa G, australe , G. nelsonii, G. stocksii , G . tri¬ 
phyllum KoppejinpyioT c hx 3acyxoycTOHHHBOCTBio. 
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G. bickii , G. davidsonii. Bee ohh BBicoKoypojKasHLie, 3 acyxoy ctoeheBB ie s 
ycTOHHHBtie k Bpe^HTejiHM. IlepBLie 4 BH,o;a — CKopocneJiLie, nocjieAHss — 
cpe^HecnejiLiH. OcoSoro BHEMaHEH 3acjiy>KEBaiOT G . australe s G . stocksii , 
HBjiHK)m;HecH BBicoKoycTosHSBBiMs He TOJiLKo k BpeAHTejiHM, ho h k 3acyxe H 
blicokhm TeMnepaTypaM. 
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M. A. MnxaHJioBa 

0 TEPATOJIOrHH IJBETKOB CORYDALIS POPOVII 
(FUMARIACEAE) 

M. A. MIKHAILOVA. ON THE TERATOLOGY OF FLOWERS IN CORYDALIS POPOVII 

■ (FUMARIACEAE) 

OnncaH HaOjiiOAaBmHHCH b KyjiBType cjiyuan pa3BHTHH 6ecmnopn;eBHx nejiopnaecKHx 
ABeTKOB y Corydalis popovii , b pe3yjiBTaTe aero ohh npnoOpejra raOm-yajiBHoe cxoactbo 
c ABeTKaMH bhaob poAa Dicentra . 

Bee beabi poAa Corydalis Vent. (. Fumariaceae ) xapaKTepn3yioTCH nonepesHo- 
3ErOMOp<f)HHME IJBeTKaME C A®yMH StlCTpO OHaABIOlAEME HameJIHCTHKaMH 
n OKpameHHHM bchhekom H3 nerapex jienecTKOB, pacnoJio>KeHHBix b A»a 
Kpyra. Hapy>KHLie jienecTKn HeoASHaKOBBie, BepxHns o6pa3yeT mnopenu 
BHyTpH KOTOporO HaXOAHTCH HeKTapHHK, (JopMHpyiOiniHHCH H3 OCHOBaHHH OAHOH 
TLIHEHOHHOE HHTH. Hb?KHEE Hapy?KHBIE JieneCTOK 3HaHETeJIBHO KOpOH6 
BepxHero, rJi bakes sjis c SyrpoM nps ocHOBaHss s HepeAKo c 3asaTKOM 
mnopii;a. ^Ba BHyTpeHHsx JienecTKa, oSbihho cHa6>KeHHBix HeSojiBmsM npo- 
AOJIbhhm rpeSHeM, ejisnaiOTCH BepxymKaMs, OKpyjKas necTHK s thhhhkh. 
OcHOBaHse s hejkhhh nojiOBSHa BHyTpeHHsx JienecTKOB npeACTaBJisiOT co6os 
msJioBSAHHe bbipoctbi, SjiaroAaps kotophm JienecTKs npsoSpeTaiOT soabejk- 
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Phc. 2. Corydalis popovii. 

(L — HaCTb npoc^oro KHCTeBHAHOrO COIJBeTHH C HOpMaJIbHbIMH 3HrO]Vrop$HbIMH Ii;BeTKaMH, HaT. BeJI.; 6 — 
UBeTOHOc c neJiopHHecKHM upeTKOM, HaT. BeJi.; e — Hapy>KHbift jienecTOK neJiopHnecKoro i^BeTKa, x3; 
s — BHyTpeHHHe jienecTKH h tbihhhkh nejiopHHecKoro ijBeTKa, x3; d — rHHeijeii, x3. 

Hoctl b o,o;hom HanpaBJieHHH, hto H03B0JineT hm npn onnjieHHH OTO^BnraTLCH 
B CTopoHy noA TH>KecTBio HacenoMoro, ocBo6o>K,n;aH necraK h thhhhkh. 

y Bcex npeflCTaBHTejies ceM. Fumariaceae Ha paHHnx CTaflnnx pa3BHTHH 
UBeTKH npaBHJiLHtie, ho cnJiiomeHHLie (Godron, 1864). IIo3>Ke y bh^ob po,n;oB 
Corydalis h Fumaria L. pa3BHBaiOTCH 3HroMop<f)HLie ijBeTKH, a y po,n;oB Di¬ 
centra Bernh. h Adlumia Rafin. ex DC. — SnJiaTepajiLHo-CHMMeTpnHHLie. 
B ochobhlix CBO^Kax no TepaTOJiorHH pacTeHHH (Masters, 1869; Penzig, 1921) 
H b paSoTe 0. B. Cmhphoboh h B. A. HepeMyinKHHOH (1975) hphboahtch Te 
HeMHorne aHOMajinn, KOTopBie Ha6jiio,n;ajiHCB b 3tom ceMeiicTBe. 9th aHOMajinn 
hohth HCKJiioHHTejiLHo othochtch k JienecTKaM h CBOflflTCH k cjie,n;yK)m;eMy: 
BMeCTO 3HrOMOp$HHX OflHOmnopijeBBIX I^BeTKOB pa3BHBaiOTCH SHJiaTepaJIBHO- 
CHMMeTpHHHHe flBymnopijeBBie ijBeTKH, HanpnMep, y C. bracteata (Steph.) 
Pers., C. cava (L.) Schweigg. et Koerte, BRJiionaH C. tuberosa DC., C. inter¬ 
media (L.) Merat, BRJiionaH C. tabacea (Retz.) Pers., C. solida (L.) Clairv., 
C. sibirica (L. fil.) Pers. IIonHTKy o6bhchhtb 3th HBJieHHH npe,n;npHHHJi D. God¬ 
ron (1864). B 1862 r. oh co6paji b HaHcn 3K3eMnjmpBi C. solida c flBymnopije- 

BLIMH HjBeTKaMH. B Ka^KflOM mHOpije HaXOflHJICH Hepa3BHTBIH HeKTapHHK. 
Godron cpaBHHBaji nejiopnn c 3HroMop$HHMH n;BeTKaMH Ha paHHnx CTaflnnx 
pa3BHTHH. B to BpeMH Kan y HopMajiLHLix pBeraoB yme 3 aMeTeH mnopen;, y ne- 
JiopnnecKHX oh coBepmeHHo He pa3BHT. BHJiaTepajiLHo-CHMMeTpnHHLie ijBeTKH 
C. solida pa3BHBaJincL ropa3^o no3>Ke, y>Ke,B pbixjioh kocth. B oneHt plixjiom 
con;BeTHH 6bijih HanfleHBi HmKHne n;BeTKH c TpeMH h flange neTtipLMH HepaB- 
hlimh innopaMH. Bee nejiopimecKHe n;BeTKH 0Ka3aJincL CTepnJiLHUMH, ho 
aHOMajinn noBTopnjiacL Ha cjie^yion^HH ro,n;. 

H3-3a ocoSeHHocTH pa3BHTHH coijBeTHH y bh^ob po,n;a Corydalis (cnnpaJiB- 
Hoe 3aKpynHBaHne n;BeTOHo>KeK Ha 90°) B03HHKaeT cmiBHoe SoKOBoe flaBjieHne 
Ha $opMHpyiom;HHCH ijBeTOK (Godron, 1864; Ryberg, 1960). Godron cwraeT, 

HTO HMeHHO 0OKOBOe C}KaTHe B MOMeHT pa3BHTHH HeKTapHHKOB HBJlHeTCH 
iipnHHHOH He^;opa3BHTHH oflHoro H3 hhx, a TaK?Ke mnopn;a, b kotopom oh Haxo- 

flHTCH. 

9thm npaKTnnecKH ncnepnHBaiOTCH H3BecTHBie b JinTepaType flaHHBie no 
TepaTOJiorHH n;BeTKOB b po^e Corydalis. 

HacTOHin;ee coo6m;eHHe nocBHm;eHo Ha6jiio,n;eHHio b KyjiBType HeoSnHHHX 
nejiopnnecKHX ijBeTKOB C. popovii Nevski. Kjiy6HH 3thx pacTeHHH 6bijih co- 
6paHBi HaMH b xpe0Te KyrnTaHr (y36eKHCTaH) BecHon 1978 r. h b nioHe Toro me 
ro,o;a BBica>KeHBi Ha ohbithom ynacTKe BoTaHnnecKoro HHCTHTyTa hm. B. JI. Ko- 
MapoBa AH CCCP (JleHHHrpafl). B KOHije anpejm 1979 r. hohbhjihcb jihctbh, 
a 16 Man pacnycrajincB ceMB npaBHJiBHBix, JinineHHBix mnopn;eB hbctkob, 
b pe3yjiBTaTe nero ohh npHo6pejin HBHoe raSirryajiBHoe cxo^ctbo c ijBeTKaMH 
Bhaob po,n;a Dicentra (pnc. 1 — cm. BKJienKy). 
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B HopMe C. popovii HMeeT ipeTOHOc c 2—6 ijBeTKaMH, o6pa3yioin;HMH npo- 
CTyio pHXJiyio khctl (pnc. 2, a). I^bgtohojkkh 25 mm ,o;ji. BeHUHK 40—45 mm 

flJI., P030BLIH C TeMHO-6opAOBHMH CJierKa 3aOCTpeHHHMH BepxyiHKaMH Hapy>K- 
hlix jienecTKOB; nmopa aobojibho TOJiCTan, Ha KOHije 3arHyTan bhh 3, HeKTapHHK 
SopAOBHH. BHyTpeHHne jienecTKH.c hpo,o;ojibhbim peSpoM. H aine jihcthkh 3y6- 
naTLie, Ha BepxymKe c KpacHHMH TOUKaMH. 

y aHOMaJILHLIX 3K3eMHJIHpOB C. pOpOVii HHTB E^BeTOHOCOB HeCJIH HO OflHOMy 

ipeTKy h jihihl o^hh n;BeTOHOc — flBa. I^BeTOHOJKKH 13 mm jjji., bghhhk — 
16 mm jjji. (pnc. 2, 6). ^Ba HapynuiBix jienecTKa 6 bijih o^HHaKOBBiMH, 3 jijihhth- 
necKHMH, Ha BepxymKe 3aocTpeHHHMH (pnc. 2, e ), 17 mm jjji., 5—6 mm nrap. 
B ocHOBamm jienecTKH 6 lijih hohth 6ecn;BeTHHMH, b nepBOH Tpera — po30Bue 
h Ha BepxymKe TeMHO-6opAOBLie. HeKTapHHKH He 6 bijih pa3BHTH. BHyTpeHHne 
jienecTKH, aH^poijeH h rmieijeH He OTjrauajmcB ot hopmli (pnc. 2, a, d). Hame- 
JIHCTHKH TBK>Ke 6 bIJI 0 6e3 H3MeHeHHH. Bee E^BeTKH OKa3aJIHCL CTepHJIBHHMH 

h cym;ecTBOBajiH Bcero 2—2.5 ahh. 

Ha cjieflyioiipiH ro a aHOMajran noBTopnjiacB, HeKOTopLie ipBeTOHOCBi HecjiH 
no 4—5 nejiopnHecKHX ijBeTKOB. 

Hoao6hlih cjiynan nejiopnn He 6 biji H3BecTeH ih e^bctkob npeflCTaBHTejieH 
po^a Corydalis, ho hphboahtch ,o;jih Fumaria officinalis L. (Penzig, 1921). 

KpoMe ynoMHHyTLix o6pa3n;oB C, popovii c xpe0Ta KyrnTaHr, Ha ohhthom 
ynacTKe 6 lijih BHca>KeHLi pa3JiHUHBie bh^bi pofla Corydalis, npnBe3eHHBie HaMH 
H3 pa3HBix panoHOB CpeAHen A3 hh, b hx uncjie h C, popovii, coGpaHHan 
b 1977 r. b ropax Cy3Bic-Tay (Y36eKHCTaH, 6 jih 3 KnmjiaKa HIypo6). Bee 3 th 
paCTeHHH pa3BHBaJIHCB, COXpaHHH BHflOBBie npH3HaKH, 6e3 KaKHX-JinSo OT- 
KJIOHeHHH OT HOpMBI. 

OnncaHHpe HBJieHne nejiopnn mo>kct 6bitb ncnojiB30BaHO npn oScymAeHnu 
BonpocoB 3BOJiion;HH n;BeTKa b ceM. Fumariaceae. 

JIHTEPATYPA 

CMHpHOBa 0. B., HepeMymKHHa B. A. (1975). Po,n; xoxjiaTKa — 
Corydalis Medic. B kh.: EHOJiornuecKaH $Jiopa Mockobckoh oOjiacTH, 2. M., H3A- Mry. — 
Godron D. A. (1864). Memoire sur les Fumariees a fleurs irregulieres et sur la cause 
de leur irregularite. Mem. Acad. Stanislas. Nangy. —Masters M. T. (1869). Vegetable 
teratology. London. — P.e n z i g 0. (1921). Pflanzen-Teratologie, 2. Berlin. — Ry- 
b e r g M. (1960). Morphological study of the Fumariaceae and the taxonomic significance 
of the characters examined. Acta Horti Berg., 19, 4. 

EoTaHHuecKHH HHCTHTyT IIojiyueHO 20 III 1980 P 

hm. B. JI. KoMapoBa AH CCCP, 

JleHHHrpaA- 


yffK 581.134.1 : 582.734 


C. T. CaaKOB 

MATEPHAJIbl no CE30HH0J1 3HHAMHKE KPAXMAJIA Y P03 

S. G. S A A K O V. MATERIALS ON THE SEASONAL DYNAMICS OF STARCH IN ROSES 

KaK OflHH H3 KOCBeHHBIX MeTOflOB OHpeflejieHHH 3HMOCTOHKOCTH p03 HaMH 
6Buia npnMeHeHa MeTO^HKa rncTOXHMHuecKoro H3yueHHH flHHaMHKH KpaxMajia 
y HaHHO-rnSpnAHOH po3Bi copTa Hadley, n;BeTym;eH hohth HenpepBiBHO b Te- 
neHne Bcero ro^a, h napKOBOH po3Bi copTa Maiden’s Blush, n;BeTyin;eH o^hh 
pa3 b nepBOH nojiOBHHe jieTa. Cpe3Bi flejiajin ejKeMecnuHO, c 16 hiojih 
no 26 OKTnSpn, t. e. ,n;o HacTynjieHHH ycTOHHHBOH OTpnnjaTejiBHOH TeMnepa- 
TypH (—4, —5°). 
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HonepeHHHH cpe3 cTeOjra uaHHo-rnOpHAHon po3H copTa Hadley, 16 hiojih (2), 16 okth6ph ( 2 ) 
h napKOBOH po3H copTa Maiden’s Blush 16 okth6ph ( 3 ). 

a — nepBHHHafl Kopa, 6 — jiySHHbie BOJiOKHa, e — $Ji03Ma, s — cepjmeBHHHHe jiynn, d — nepnMeAyJi- 

jinpHan 30Ha, e — cepAneBHHa. 


Bo H36e>KaHHe nojiHoro BHMep3aHHH HaHHO-rnSpHAHLie po3H Ha 3HMy 
OKy hhb aiOT h CBepxy ynpLiBaiOT xbohhlimh JianaMH hjih cyxnMH jihctlhmh; 
napKOBLie P03H 3HMyiOT 6e3 OKyHHBBHHH H yKpLIBBHHH. 

H3 npHBe^eHHoro pncyHKa (Hanajio h Koneii; H3yneHHH) bhaho, hto b jieT- 
HHX yCJIOBHHX JleHHHrpaAa y P03, OTJIHHaiOIH;HXCH pa3JIHHHOH 3HMOCTOHKOCTLIO, 
HaSjiioAaeTCH He3HaHHTejiLHoe pa3jiHHne b HaKonjieHnn KpaxMajia b cepAn;e- 
bhhhhx jiynax, kbmShh, nepHMeAyJiJinpHOH 30He. 

y He3HMOCTOHKHX HaHHO-rnSpH^HLIX p03, KOTOpHe BereTHpyiOT H Ii;BeTyT 
AO HaCTynJieHHH yCTOHHHBLIX 3aM0p03K0B, HaSjIIOAaeTCH HHTeHCHBHOe Ha- 
KonjieHne KpaxMajia b niojie, aBrycTe, ceHTnOpe (cm. pncyHOK, 7), 3aTeM 
KOJinnecTBO ero yMeHtmaeTCH h coxpaHneTCH jihihl b cepAn;eBHHHLix Jiynax, 
pacnojiaranct b oahh-hcckojilko phaob (cm. pncyHOK, 2). B coctohhhh hoji- 
HOH oSjIHCTBeHHOCTH C SyTOHaMH H C HeBLI3peBHIHMH HOSeraMH paCTeHHH yxo- 
-AHT B 3HMy. 

y 3HMOCTOHKHX napKOBHX po3 b nepnoA BereTaipra HaKonjieHse KpaxMajia 
nocTeneHHo B03pacTaeT h AOcraraeT MaKCHMyMa (cm. pncyHOK, 3) ko BpeMeHH 
HaCTynJieHHH y ctohhhblix 3aMopo3KOB (—4, —5°). PacTeH hh yxoAHT b 3HMy 
b coctohhhh jiHCTonaAa, co cnejiHMH HJioAaMH h c BH3peBmHMH ctcSjihmh. 
B TeneHne 3HMHero nepnoAa KpaxMaji Hcne3aeT h HaKonjieHne ero HanmiaeTCH 
C BeCHH. 

y HaHHO-rnSpHAHHX po3 no6ern BHMep3aiOT hohth ao caMoro ocHOBaHHH 
h nocjie BeceHHen o6pe3KH ohh pa3BHBaK)TCH H3 hh^hhx noneK. 


EOTaHHUeCKHH HHCTHTyT 

«m. B. JI. KoMapoBa AH CGCP, 

JleHHHrpaA. 


nojiyueHo 3 VII 1980. 




TOM 66 EOTAHH^ECKHM MVPHAJI 1981 , M 8 


(DJIOPHCTHqECKHE HAXOAKH 


yflK 582.738 (510) (517.3) 


r. n. Hkobtob 

0 HOBbIX SJIfl KHTAfl H MOHrOJIHH BH^AX POftA 
HEDYSARUM (FABACEAE) 

<G. |P. YAKOVLEV, ON THE NEW SPECIES OF THE GENUS HEDYSARUM (FABACEAE) 

FROM CHINA AND MONGOLIA 

IIphboahtch o,o;hh hobhh fljm Km-an bha Hedysarum krassnovii n A»a BH^a — H . san - 
gilense h Ii . arbuscula — HOBtie rjih. TeppHTopHH MoHrojiHH. 


Ha TeppsTopsH KsTan h MoHrojiHH npon3pacTaeT okojio 45 bhaob poAa 
Hedysarum L. npocMOTp cooTBeTCTByionpix MaTepnajiOB TepSapHH EoTamiue- 
GKoro HHCTHTyTa hm. B. JI. KoMapoBa AH CCCP npn noAroTOBKe ouepeAHoro 
BLinyCKa «PaCTeHHH IJeHTpaJIBHOH A3HH» n03B0JIHJI HeCKOJIBKO yBejIHHHTB 
ghhcok OTMeneHHHX ,ii;jih 3thx CTpaH TaKCOHOB poAa 3a cueT bhaob, paHee 
H3BeCTHLIX TOJILKO C COIipe^eJlBHHX TeppHTopHH. B UaCTHOCTH, epe^H MaTe- 
Phjiob, coSpaHHLix b pa3HLie ro^Bi b XaHrae h npnxyScyryjiLe (MHP), 
mhok) 6liji o0Hapy>KeH He^aBHO onncaHHLiH H3 HaropBH CaHrnjieH (TyBa, 
CCCP) H. M. KpacHoSopoBLiM h C. A. Thmoxhhoh Hedysarum sangilense . 
Btopoh hobbih bha poAa — H . arbuscula — coSpaH jieTOM 1979 r. b 3aajiTan- 
€koh To6h B. H. TpySoBLiM, ^apnHMOH h AP- PaHee 3 tot bha OTMeuajicn 
jihihb ajih TeppHTopnn KHP, rAe oh pacnpocTpaHeH ot AjiamaHCKon To6h 
AO 3anaAHOH To6h h baojib nycTLiHHoro KopnAopa Xbch. HaKOHen;, TpeTLHM 
bhaom, hoblim y>Ke rjih. TeppHTopHH KHP, 6yAeT H . krassnovii H3 KamrapnH 
h 3anaAHLix pasoHOB Tn6eTa (HaHTaH). PaHee bha 6btji H3BecTeH tojibko 
c norpaHHHHoro nepeBajia EeAejiL (THHL-IIIaHL). 

Hn>Ke npnBeAeHLi HeKOTopne HeoSxoAHMLie CBeAGHHH, KacaionpiecH yno- 
MHHyTHx bhaob, h nepeueHB H3yneHHHX o6pa3n;oB. 

1. H . sangilense Krasnob. et Timoch. 1975, Hob. chct. bhchi. pacT. 
12 : 234. 

OnncaH c TeppHTopHH K)ro-BOCTOUHOH TyBLi (HaropLe CaHrnjieH), thh 
xpaHHTCH b HoBocnSnpcKe. 

Bha HeoAHOKpaTHo cobnpajiCH Ha TeppnTopnn MHP, ho 6hji jih6o He 
onpeAejieH, jih6o onpeAejieH HeBepHO. 

H3BecTHLi cjieAyionpie KOJiJieKAHH 3Toro BHAa H3 Mohfojihh: 

X a h r a h: 6eper IIIa6pHH-rojia, npaBoro npnTOKa p. Tec, 24 VII, Hen- 
6ypr; npaBLin 6eper p. Tec b panoHe BaHrnH Kype, 17 VIII 1924, oh me; 
xp. XaH-Xyx 3 H, 6jih3 IJaraH XanpxaH, 23 VII 1945, lOHaTOB. — n p h- 
x y 6 c y r y ji b e: 03. Xy6cyryji, AOJiHHa Apacan, 13 VI 1880, noTaHHH; 
TaM me, 14 VII 1902, KoMapoB; AOJiHHa p. YjiBxe, 5 VII 1902, oh >Ke; 10 m- 
hbih 6eper 03. Xy6cyryji, XaTXHJi, 30 VI 1972, MajiHmeB. 

2. H. arbuscula Maxim. 1881, Bull. Acad. Sci. Petersb. 27 : 465. — 
H . scoparium auct. non Fisch. et Mey.: B. Fedtsch. 1902, Acta Horti Petro- 
pol. 19 : 214, p. p.; Wang and Tang, 1955, Ill. Treatm. Princip. PI. China, 
Legum. : 446. 

OnncaH h3 IJeHTpaJXBHOH A3hh (AjiamaHCKan To6h), thh b JleHHHrpaAe. 
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MHP: 3aajiTascKaH To6h, K)ro-3ana,n; (b 30—40 km k iory ot ATac-Eor,n;o),. 
conouHan rpn^a k iory ot poflHHKa 3Hr3pnnH-yc, no norpammHon flopore, 
ckbo3hoh ceKynjnn canp, KycTapHHKOBan $opMan;HH no necuaHO-KaMeHHCTOMy 
CKJiOHy canpa, 26 VIII 1979, n° 1756, Tpy6oB, ^apnmta n AP- 

3. H, krassnovii B. Fedtsch. 1904, Bull. Herb. Boiss., ser. 2, 4 : 916. — 
H. multijugum auct. non Maxim.: Hedin, 1922, South. Tibet : 66; Persson, 
1938, Bot. Not. (Lund), 1938, 4 : 291. 

OnncaH c TnHB-IIIaHH (p. Ee^ejiL), Tnn xpaHHTcn b JIeHHHrpa,n;e. 

Bha 6liji onncaH no cSopaM A. H. KpacHOBa n npnBO^HTCH b jinTepaType 
(OeftueHKO, 1948; CyjiTaHOBa, 1976) Kan 3H^eMHK Knprn3CKoh <f)jiopi>i. OflHaKO 
pacTeHHH, nocjiyjKHBmue ,o;jih onncaHnn Bn^a, 6 lijih coSpaHH Ha k»khom cKJiOHe 
xpe0Ta no p. Ee^ejiL, t. e. Ha TeppnTopnn KHP, n, CTporo roBopn, b chhcok 
$ jiopH CCCP BKjnonaTLcn He aojijkhh. Bha, Kan jjojiroe BpeMH nojiarajin, 6 liji 
H 3BecTeH no TnnoBOMy o6pa3n;y, Me>KAy TeM b TepOapnn EHH AH CCCP 
xpaHHTcn BecLMa 3HanHTejiLHan KOJiJieKij;HH MaTepnajiOB, othochih;hxch 
k H . krassnovii, ho onpe^ejieHHHX Kan H . multijugum Maxim. 06a Bn^a 
ra6nTyajiLHO BectMa cxo>kh, hto h nocjiynuiJio npnunHon oinn6ouHoro onpe- 
AejieHHH, o^HaKO ohh xopomo pa3JinuaioTCH no uameuKe n HMeioT n30Jinpo- 
BaHHtie apeajiH. H. krassnovii xapaKTepn3yeTcn pe3KO flByryOon o ftByx 3y6- 
n;ax uameuKon; o6nTaeT b 3anaAHoh Kamrapnn n ceBepo-3ana,n;HOM Tn6eTe 
(MaHTaH). Hamenna H . multijugum nnTH3y6uaTan, ^ByryOon He 6i>iBaeT. 
9 tot bha BCTpenaeTcn ot boctohhoh Kamrapnn ,n;o CeBepo-3anaAHoro KnTan. 

Ebijih H3yneHLi cjieAyiomne o6pa3n;Li n3 KHP: 

Kamrapnn 1 : Ad. fl. Bedel in montibus Tianschan, 1886, Krassnow 
(typus!); TnHL-IIIaHB, k»khlih ckjioh, ym;ejiLe p. YnTaji, 2 VI 1889, Po6o- 
Pobckhh; Yu-Typ<f)aH, p. YnTaji ao Kapojia, 16 VII 1908, ^HBHoropcKan; 
ceji. An-Capan Ha p. HajiHM, 4 VIII 1909, OHa >Ke; nomta p. Kbrnmi-cy, 
Harpa-TaJiAH, 2 VII 1929, Hohob; BepxoBbn p. Ki>i3LiJi-cy, 2 VII 1929, 
oh >ne; ropa YnyrnaT, 2 VII 1929, oh >Ke; 6jih3 ceji. IHyp-6yjiaK, 4 VII 1929, 
oh me; MecTHOCTb BocTaH-Tepen, 10 VII 1929, oh >Ke; b ym;ejiLe p. 4P najn »iK- 
^aptn, b 10 km ot KLmmi-^aBaHa, 3000 m, 6 VII 1941, CepnyxoB; xp. Khht- 
Tay, b 1 km Hn>Ke noc. Kom-KyjiaK, 10 VI 1959, lOHaTOB n lOaHL H.-O.; 
b 8 km BOCTOHHee pyflHHKa KeH-cy, no flopore n3 Kamrapa b HpKemTaM, 

17 VI 1959, ohh >Ke; b 2 km BOCTOUHee py^HHKa KeH-cy, no flopore Ha Karnrap,. 

18 VI 1959, ohh >Ke; 5—6 km BOCTOUHee KeH-cy, 18 VI 1959, Jin n Hy; 
EocTaH, 2500 m Ha a yp. m.; 9 VII 1959, ohh >Ke. — T n 6 e t: Mandarlik,, 
3437 m, VII 1900, Hedin. 


JIHTEPATYPA1 

CyjiTaHOBa B. A. (1976). KoneeHHHKH (Hedysarum L.) KnprH3HH. OpyH3e,~ 
Hjihm. - Oeflqe hko B. A. (1948). Pofl KoneeHHHK — Hedysarum L. B kh.: Ojiopav 
CCCP, 13. M.; JI., Ms a. AH CCCP. 

JleHHHrpaflCKHH XHMHKO-$apMan;eBTHqecKHH IIojiyHeHo 30 VI 1980.- 

HHCTHTyT. 


1 Ha3BaHHH HcnojiB30BaHH KaK reorpa$HHecKHe iiohhtjjh. 
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YffK 581,9 (571.52) 


T. A. 3BepeBa 

HOBblE H PE3KHE BHftbl BbICfflHX PACTEHHil 
BO OJIOPE TYBbl 

<G. A. ZVEREVA. NEW AND RARE SPECIES OF THE HIGHER PLANTS IN THE FLORA 

OF TUVA 

Goo6m;aeTCH o hobhx MecTOHaxojKfleHHax 16 pe^KHx bh^ob bhcihhx pacTeHHz, H 3 ko- 
TOpHX 5 BHflOB npHBOAHTCH BliepBHe flJIH (|)JIOpH TyBH. flaiOTCH THD apeajia, 9KOJIOrHHeCKaH 
npzypoHeHHocTL k onpe/jejieHHBiM MecTOo6HTamiHM n BpeMH i^BeTemiH. B pe3yjii/raTe 
yTOHHeHH rpaHHi^u apeajiOB b npe/jejiax pecny6jiHKH, 3KOJiorHH h cpoKH ijBeTeHHH OT/jejiB- 
iHHX BHflOB. 


UpeflJiaraeMHH MaTepnaJi nojiyneH b pe3yjiLTaTe onpe,n;ejieHHH repSapnn, 
coSpaHHoro b 1977—1979 rr. ,o;jih yneTa (JmopHCTHnecKoro cocTaBa OTajiOH- 
hlix CTenHux ynacTKOB coo6m;ecTB c u;ejiBio H3yneHHH hx CTpyKTypui h ce- 
30HHoro pa3BHTHH Ha TyBHHCKOM CTaipmHape jiaSopaTopsH aKOjiornn pacTe- 
hhh h $HTOii ( eHOjiorHH IJeHTpajiBHoro CHSspcKoro SoTaHHHecKoro ca^a 

GO AH CGGP (IJCEC). 

Ilpn o6pa6oTKe KOjuieKipin OKa3ajiocB, hto 5 bh^ob coSpaHBi b TyBe 
.BnepBLie h y 11 pe^Knx bh^ob 3aperHCTpnpoBaHH HOBLie MecTOHaxo>K,n;eHHH. 

Hams (JjiopncTHHecKHe Haxo^KH em;e pa3 noflTBepngjaioT C bh3b cTenHon 
<|)jiopLi TyBH c $jiopaMH CTenes Ka3axcTaHa, Ajrran, 3a6anKajiBn, MoHro- 
.jihh h KsTan. 

CeMeacTBa b cnncKe pacnojio>KeHBi no cncTeMe 9Hrjiepa, po,n;H h bh^bi — 
no ajKjaBHTy. 

Agr'opyron desertorum (Fisch. ex Link) Schult. EBpa3HHCKHH bha, npo- 
H3pacTaioin;HH b necnaHBix CTennx, a Tan>Ke Ha KaMeHHCTBix h MejiK03eMHCTHX 
‘CKJIOHaX. 

Bo «Ojiope CCCP» (1934) h no3AHee H. H. I^BejieBBiM (1976) ,o;jih Boctoh- 
hoh Ch6hph He yKa3BiBajicn. /Jjih 3a6anKajiBCKHX CTenen npnBe^eH T. A. Ilem- 
koboh (1979). Bo $jiope Mhhychhckhx, XaKaccKnx h Tybhhckhx CTenen He 
H3BecTeH. Ham nyHKT c6opa: TyBHHCKan ACCP, TaHflHHCKHH p-H, onp. 
•03. XaflBiH, necnaHHH ckjioh KaMeHHCTon cohkh, 17 VI 1977, ; b $a3e kojio- 
rneHHH. Pe^OK h HeoSnjieH b coo6ni;ecTBe. 

Koeleria altaica (Domin) Kryl. H3BecTeH H3 Mohfojihh, Cpe^Hen A3 hh a 
•c lora 3anaAH0H h Boctohhoh Ch6hph (I^BejieB, 1976). 

B TyBe K. A. CoSojieBCKan (1953) yKa3BiBaeT nyHKTBi c6opa Kejiepnn 
ajiTaiicKOH b BBicoKoropHO-ajiBHHHCKOM n jiecHOM noncax xpe0Ta TaHHy-Ojia 
n 3anaAHoro CanHa. Hnme, b ctchhoh nacra TyBH, npemne He 6 biji co6paH. 
Harne MecTO c6opa: k aMeHHCTBie CTenn n;eHTpajiBHOH nacra Yjiyr-XeMCKOH 
KOTJIOBHHBI, TaHflHHCKHH P"H, OKp. 03. XaflHH, y CaMOH BepiHHHBI HeCHaHOrO 

CKJiOHa KaMeHHCTon cohkh bbicotoh 900 — 950 m, 6 VI 1978, b <$a3e Kojiome- 
hhh. Pe^oK h MajiooSnJieH b coo6m;ecTBe. 

Carex sabulosa Turcz. ex Kunth. ncaMMO<f)HTHHH bha, BCTpenaionpracn 
b MoHrojiHH, 3anaAHOH h Boctohhoh Ch6hph, CpeflHen A3hh («®jiopa CCCP», 
1935). 

CoSojieBCKan (1953) yKa3HBaeT ^Ba nyHKTa c6opa H3 3anaAHOH h o^hh 
H3 k)>khoh Hacra TyBBi (9p3hhckhh p-H — flOJiHHa p. Tec-XeM). Hama Ha- 
xoflKa 3Toro pe^Koro pacTeHHH HBJineTcn flonojiHHTejiBHOH: LJeHTpajiBHan 
TyBa, Ha SapxaHHBix necnax b onp. c. Ban-XaaK, 27 VI 1977, b $a3e njio,n;o- 
HomeHHH. Pe^oK, ho aobojibho oSnjieH b ashhom ncaMMO$HTHOM coo6m;ecTBe. 

Allium bellulum Prokh. Mohfojio-io>khoch6hpckhh aH^eMHK, npon3pacTaio- 
iu;hh b KaMeHHCTBix CTennx c Se^HBiMH, HHor^a cojiomi;eBaTBiMH nonBaMH. 

B TyBe yna3aH jinmB ^jin o,n;Horo nyHKTa CoSojieBCKon (1953) no c6opy 
b 1946 r. n. EyjiraKOBOH, a TaK>Ke M. H. JIomohocoboh (1978) ajih Yiok- 
-cKoro xpe0Ta 3anaAHoro CanHa. Hamn ^Ba MecTOHaxo>K^eHHn HBjimoTcn 
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flonojiHHTejiBHHMH fljm 3Toro peAKoro pacTemm: 1) onp. r. KLi3HJia, HaHO$n- 
TOHOBaa onycTHHeHHan CTenB, 25 VII 1978, b Hanajie 6yTOHH3an;HH; TaM me, 
6 VIII 1979, b $a3e ABeTeHHH, peAOK, ho oShjich b coo6in;ecTBe; 2) TaHAHH- 

CKHH p-H, OKp. 03. X aj^HH, KaMeHHCTaH CTeHB HO K)>KHOMy CKJIOHy H BepiHHHe 

bbicokoh cohkh, 3 VIII 1979, b $a3e u;BeTeHHH, nrpaeT 3aMeTHyio pojib b cjio- 
jKemra coo6iii;ecTBa, oSnJieH h HBjineTCH coAOMHHaHTOM. 

Allium delicatulum Siev. ex Schult. et Schult. fil. EBpa3HHCKHH bha, 
npoH3pacTaioni;HH no k aMeHHCTBiM necnaHHCTLiM. cKJiOHaM b CTennx h nojiy- 
nycTBiHHX. B MoHrojinn h Boctohhoh CnSnpH He H3BecTeH. B 3anaAH0H Ch- 
6npn BCTpenaeTCH Ha ioro-3anaAe AjrrancKoro Kpan. 

B TyBe hphboahtch (KpacHoSopoB h AP-, 1977) no TOyM nyHKTaM c6opa 
b Yjiyr-XeMCKOM p-He h OAHOMy b onp. r. KBi3BiJia, a Taione JIomohocoboh 
(1978) ajih KaMeHHCTHX CTenen Yiokckoto xpeSTa 3anaAHoro CanHa Kan peA- 
khh h MaJiooSnjiBHBiH bha. Tpn nyHKTa Harnnx cSopoB hbxoahtch b CTenHOH 
nacTH IJeHTpajiBHOH TyBBi: 1) TaHAHHCKHH p-H, onp. 03. XaABiH, necnaHHCTO- 
KaMeHHCTan BepmnHa HeSojiBinon CTenHOH cohkh, 17 VI 1977, b $a3e co 3 pe- 
BaHHH ceMHH; 2) onp. c. Ban-XaaK, nneBan necnaHan CTenB no npaBo6epe- 
TKbio p. Xa^BiH, 21 VI 1978, b $a3e paccenBaHnn ceMHH, oGhjich b coo6m;e- 
CTBe; 3) onp. r. KBi3Bijia, onycTHHeHHan HaHO<|)HTOHOBaH CTenB, 15 VI 1978,. 
b $a3e OTE^BeTaHHH n HJioAOHomeHHH, b coo6m;ecTBe peAOK h MajiooSnjieH. 

IIpocjie>KHBaeTCH npnyponeHHOCTB k k aMeHHCTBiM, a TaKJKe necnaHHCTBiM 
h cjia6o3acoJieHHBiM noHBaM. PaHee cnnTajiocB, hto n;BeTeHHe y JiyKa npnBjie- 
KaTejiBHoro hpohcxoaht b niOHe—niojie, hbmh ycTaHOBJieHO, hto oho 6ojiee 
c>KaTO bo BpeMeHH n b nepBon AeKa^e hiohh hojihoctbio 3aKaHHHBaeTcn. 

Allium prostratum Trev. MoHrojio-BOCTOHHOcnSnpcKHH bha. Bo (fuiope 
TyBH h XanacHH He OTMeneH. Bjin^Kanmne MecTOHaxo>KAGHHH — 3a6anKajiB- 
CKne CTenn (IlemKOBa, 1979). 

B TyBe Han^eH BnepBBie — TaHAHHCKHH p-H, 03. XaflBiH, oBcenpBan Ha- 
CTOHHi;aH CTenB no cjiaSoBCxojiMjieHHOMy npocTpaHCTBy , 4 VIII 1978, b $a3e 
nojmoro HjBeTeHHH. Ham nyHKT c6opa 3aMeTH0 OTOABnraeT rpaHnny apeajia 
BH^a 3anaAHee. 

Gagea fedtschenkoana Pasch. YKa3aH rjih. CpeAHen A3 hh h iora 3anaAH0H 
CnSnpH («®jiopa CCCP», 1935). B MoHrojinn h IJeHTpajiBHOH Ch6hph ho 
H 3BecTeH. B CpeAHen Ch6hph npnBeAeH JI. M. HepemnmBiM (1959) ajih iora 
KpacHonpcKoro Kpan no cSopaM H3 oKpecTHOCTen ropoAOB KpacHonpcna, 
ASanaHa, MnHycnHCKa h jiecHOH nacra Boctohhoto CanHa. 

B TyBe coSpaH BnepBHe — npaBoSepenae EHncen, b 2 km 3anaAHee r. Kbi- 
3BiJia, HaHO(|)HTOHOBaH onycTBmeHHan CTenB, 24 IV 1979, b $a3e ABeTemm, 
MajiooSnjieH b coo6m;ecTBe, ho He peAOK. 

Iris potaninii Maxim. Mohtojio-iokhochShpckhh bha, npoH3pacTaiOH];HB! 
b ropHHx neTpo$HTHBix n nycTBiHHBix m;e6HHCTBix CTennx, a TaK>Ke Ha cnajiax. 

B TyBe ,o;jih 3anaAH0H nacra TeppnTopnn hphboahtch CoSojicbckoh (1953) 
no c6opy B. T. BapBapnHa y 03. CyT-XojiB ^jih Yiokckoto xpe0Ta — JIomo¬ 
hocoboh (1978), fljm k»khoh nacTH (3 p3hhckhh p-H) — C. A. Thmoxhhoh 
(1977). Hama HaxoAKa HBjmeTcn AonojiHHTejiBHOH ajih ijeHTp a jibhoh nacra 
TyBBi: onp. r. KBi3BiJia, b 2 km ot ropoAa no YcHHCKOMy TpaKTy, b onycTBmeH- 
hoh HaHO$HTOHOBOH CTenn, 6 VIII 1979, b $a3e BereTan;HH nocjie paccenBa- 
HHH ceMHH. 

Chenopodium iljinii Golosk. Bo «®jiope CCCP» (1936) hphboahtch jinmB 
Ajih CpeAHen A3hh. B. H. Tpy6oB (1966) yKa3BiBaeT em;e Mohtojihh, 
^>KyHrapnH h 3 anaAH0H TyBBi (Tamiy-Ojia). HaMH co6paH AonojiHHTejiBHo: 
E(eHTpajiBHan TyBa, onp. r. KBi3BiJia, onycTBiHeHHan HaHO^HTOHOBan* CTenB, 
y 3apocjien KaparaHBi ByHre, 11 VIII 1979, b $a3e 6yTOHH3an;HH h ABeTeHHH. 

Ot Ch . vulvaria OTJinnaeTCH HajiHHneM hcho BBipa>KeHHoro rjiaBHoro CTeSjin 
peSpncTBiMH, a He OKpyrjiHMH b ceneHHH ctcSjihmh, TpeyrojiBHO-AejiBTOBHA- 
HBEMH, a He HHn;eBHAHBIMH JIHCTBHMH. 

Amaranthus albus L. Oahojicthhe copHHK po^OM H3 CeBepHOH AMepnKH. 

B CCCP H3BecTeH ajih eBponencKon nacra, KaBKa3a, CpeAHen A3hh, 3anaA- 
hoh Ch6hph h flajiBHero BocTOKa. B Boctohhoh Ch6hph He yna3aH, ajih 
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CpeAHen CnSnpH OTMeneH Kan oneHB pe,n;KHH bha («OnpeAejiHTejiB pacTeHHH- 
iora KpacHonpcKoro Kpan», 1979). 

/^jih TyBBi yKa3BiBaeTCH BnepBHe. Ham nyHKT c6opa: Tbhahhckhh p-H, 
OKp. 03 . Xa^HH, b noceBe y Aoporn, 16 VII 1978, b $a3e HJiOAOHOineHHH, pe- 
AOK, ho oSnjieH. 

Dianthus ramosissimus Pall, ex Poir. Cbohctbch nycTBiHHO-CTenHBiM h 
iojkhbim cKjiOHaM ctchhoh 30hh 3anaAH0H Ch6hPH, Cpe^HeH A3HH H Ka3ax- 
CTaHa. 

jT^jih $jiopBi TyBBi npHBeAGH CoSojieBCKOH (1953) no c6opy b yScHHCKofi 
KOTjioBHHe cpefln nneBOH cTenn y coMOHa ,D(ecneH. Ham nyHKT c6opa 3Toro 
nycTHHHoro KceponeTpocfnrra HBJineTcn ^onojmnTejiBHBiM: Ha npaBo6epe?KBe 
EHHcen b6jih3h r. KBi3BiJia, no BBixo,o;aM naMHen cpe^n HaHO$HTOHOBOH CTenn, 

15 VI 1978, b $a3e ABeTeHHH h 11 VIII 1979 b $a3e njioAOHomeHHH, pe^on 
h HeoSnjieH. 

Thalictrum squarrosum Steph. MoHrojio-BOCTOHHOCHSnpcKHH bha. B TyBe 
BCTpenaeTcn pe^KO. OTMeneH CoSojieBCKon (1953) h Thmoxhhoh (1977) b 9p- 
3 HHCK 0 M p-He. CoSpaH HaMH AOHOJIHHTeJIBHO: B TaHflHHCKOM p-He, B OKp. 
c. Ban-XaaK, b KOBBuiBHo-OBceijoBOH HacTonm;eH CTenn, 19 VII 1978, b $a3e 
ijBeTeHHH, pe^oK h HeoSnJieH. 

Potentilla tanacetifolia Willd. ex Schlecht. Mohtojio-iojkhochShpckhh bha, 
b npe^ejiax CCCP oSnTaeT Ha lore 3anaAH0H Ch6hph (AjiTan) h b AHrapo- 
CanHCKon $jiopncTHHecKOH oSjiacTH Boctohhoh Ch6hph. 

B TyBe OTMeneH JinmB abbjkabi — n. H. Kpbijiobbim b 1892 r. Ha ctchhom 
Jiyry okojio 03. CapBi-KyjiB h B. M. XaHMmmyHOM (1977) b ctchhom nonce 
xp. TaHHy-Ojia. HaMH coSpaH b TaHAHHCKOM p-He, b onp. c. Ean-XaaK, 
b KOBBijiBHO-OBcei^OBOH CTenn, 5 VII 1978, b $a3e n;BeTeHHn, He peAOK, 
ho MajiooSnjieH. 

Artemisia caespitosa Ledeb. MoHrojio-ajiTancKo-TyBHHCKHH aH^eMHK. npo-_ 
H3pacTaeT b onycTBiHeHHBix CTennx Ha rjimmcTOH h cjiaSocojiomieBaTOH nonBe. 

B TyBe H3BecTeH y c. Ean-XaaK (MnKJiameBCKan), b AOJnrae p. Xcmhhk 
(IIInmnnH), y r. Ki>i3LiJia (CaMOHJiOBa), y 03 . y6cy-Hyp (Co6ojieBCKan), Ha 
xp. TaHHy-Ojia (XaHMmmyH). B IJeHTpajiBHon TyBe HaMH co6paH aohoji- 
HHTejiLHo Ha npaBo6epena>e EHncen, b onycTHHeHHOH CTenn, 6 VIII 1978, 
b $a3e 6yTOHH3anHH h ABeTemin, BCTpenaeTcn nacTO h oShjich b coo6m;ecTBe. 

Artemisia tomentella Trautv. 3hacmhk CpeAHen A3 hh, ncaMMo$HT. Ejih-. 
>KaHinHe MecTOHaxo>KAeHHn b nycTHHHo-CTenHOH 30He Ka3axcTaHa. B CTennx 
AjiTan, XaKacHH, 3a6anKajiBn OTcyTCTByeT. 

B CTennx TyBBi nBJineTcn peAKHM pacTeHneM; H3BecTeH no A®yM MecTaM 
c6opa — y 03.« He^ep (CaMOHJiOBa, Hepemnra) h 6jih3 r. IIIaroHap (Co6ojieB- 
CKan). Co6paH HaMH ^ono jihetcjilho : TaH^HHCKHH p-H, onp. 03 . XaABiH, 
necnaHHH ckjioh bbicokoh KaMeHHCTOH cohkh, 7 VII 1978, b $a3e 6yTOHH3a- 
h;hh h Hanana ABeTemin; OKp. c. CocHOBKa, b jiyroBon CTenn b MecTax BBixo^a 
Ha noBepxHocTL KopeHHHX nopoA h necna, 24 VI 1978, b $a3e 6yTOHH3an;HH,_ 

Saussurea cana Ledeb. E(eHTpajiBHoa3naTCKHH bha, KceponeTpo$HT. 

Bo «Ojiope 3anaAH0H Ch6hph» (Kphjiob, 1964) npnBeAeH JI. n. CeprneB- 
ckoh AJin AjiTancKoro Kpan h Ka3axcTaHa. B CpeAHen Ch6hph ao HacTonni;ero 
BpeMeHH HHKeM He 6 liji co6paH. G. K). Jlnninnii; (1962) npn o6pa6oTKe poAa 
cocciopeH npeAHOJiaraJi MecTOHaxo>KAeHHe 3Toro BHAa b AHrapo-CanHCKon 
$JiopHCTHnecKOH o6jiacTH, ho hoa BonpocoM, TorAa KaK b nocjieAHen pa6oTe<, 
(1979), BHAHMO, H3-3a OTCyTCTBHH C0OpOB HCKJHOHHJI 3Ty o6.JiaCTB, yKa3aB 
CpeAHioio A3 hio, 3anaAHyio Cn6npB h KnTan. 

HaMH BnepBLie co6paH b CpeAHen Ch6hph: TyBHHCKne ocTpoBHBie CTenn,. 
onp. r. KH3Lijia, onycTHHeHHan KaMeHHCTan ctchl c HaH0$HT0H0M e>KOBHM, 
25 VII 1978, b $a3e ijBeTeHHH, peAOK, ho o6njieH b coo6ni;ecTBe. 

Ot 6jih3Koto h name BCTpenaioni;erocn BHAa S. pricei Simps. OTjmnaeTcn 
O0pa3OBaHHeM KOMnaKTHHX AepHOBHH, y3K0n;HJIHHAPHneCKHMH K0p3HHKaMH 
B HJIOTHHX, a He pa36pOCaHHHX EAHTKaX, HOHTH AeJIBHOKpaHHHMH C peAKHMH 
3y6naMH, a He pacceneHHHMH jihctbhmh h oKpyrjiHMH Ha Bepxymne Hapyn^- 
HHMH JIHCTOHKaMH O0epTKH. 


10 BoTaHH^ecKHfi JKypHaJi, JVTs 8, 1981 r. 
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TepSapHHe 3K3eMnjinpBi, Ha ocHOBaHHH kotophx hphboahtch bhabi, CAama 
Ha xpaHeHne b repSapnii IJCEC (r. HobochOhpck). 

Abtop Btipa>KaeT rjiySonyio npn3HaTejiLHOCTL A. B. IIojio>khh h 
H. M. KpacHo6opoBy 3a npocMOTp h yTOHHemie npaBHJiLHocTH onpeAeJieHHH 
bhaob. 


JIHTEPATYPA 

rpy 6ob B. H. (1966). CeM. Chenopodiaceae. B kh.: PacTeHHH IJeHTpajiBHOz A3hh, 
2 . M.; JI., HayKa. — KpacHoOopoB H. M., JIoMOHOcoBa M. H., T h- 
m o x h h a G. A., XaEMEHqyH B. M. (1977). HeTBepToe Aonojraemie k <£jiope 
TyBHHCKOH ACCP. Bot. jk., 62, 9. — K p h ji o b n. H. (1964). Ojiopa 3anaAHOH Ch- 
Onpn, 12 (Aon.), 2. Tomck, H3A- Try. — JI h n in h a G. 10. (1979). Poa Saussurea DC. 
(Asteraceae). JI., Hayna. — JIOMOHOCOBa M. H. (1978). KoHcneKT (jjjiopu yioKCKoro 
xpe6Ta (3anaAHHH CaaH). B kh.: CncTeMaTHKa h reorpa^na pacTeHHz Ch6hph. Hoboch- 
6hpck, Hayna. - OnpeAejiHTejiL pacTeHHz lora KpacHoapcnoro npaa.. (1979). 
Hoboch6hpck, HayKa. — IlemKOBa T. A. (1979). CeMezcTBO Poaceae . B kh.: Ojiopa 
E(eHTpajiBHOz Ch6hph, 1. HobochOhpck, Hayna. — CoSojieBCKafl K. A. (1953). 
KoHcneKT <£jiopti TyBH. Hoboch6hpck, Hayna. — TnMOXHHa G. A. (1977). K $Jiope 
jEO>KHoro onycTBiHeHHO-cTenHoro pazoHa TyBHHCKOH ACGP (3p3hhckhz cTenHon noApazoH). 
B kh.: PacTHTejiBHBiz noKpoB 6acceHHa BepxHero EHncea. HobochOhpck, Hayka. — 
Ojiopa CGGP. (1934—1936, 1937, 1941, 1961). 2—4, 6, 7, 10, 26. M.; JI,, H3A- 
AH CCCP. — X a h m h h a y h B. M. (1977). KoHcneKT <|jiopBi xpeOTa Boctohhhz 
TaHHy-Ojia. B kh.: PacTHTejiBHBiz nonpoB OaccenHa BepxHero EHncea. HobochOhpck, 
Hayna. — E( b e ji e b H. H. (1976). 3jiaKH CGCP. JI., Hayna. — H e p e n h h h JI. M. 
(1959). Ojiopa K»KHOz aacTH KpacHoapcnoro Kpaa, 2. KpacHoapcn. 

E(eHTpajiBHHz chOhpckhz nojiyaeno 19 V 1980. 

i 6oTaHHaecKHz caA GO AH GGGP, 

HobochOhpck. 


YffK 581.9 (571.5) 


M. T. A30BCKHH 

HAX 03 KH PE3KHX 3JIH BOCTOnHOil CHEHPH 
nPHEPEaCHO-BOSHblX H BO^HEIX PACTEHHil 

no TPACCE EAMKAJIO-AMyPCKOil MArHCTPAJIH 

\ 

1M. G. A S O V S K Y. THE FINDS OF RARE FOR THE EAST SIBERIA LITTORAL-AQUATIC 
AND AQUATIC PLANTS, DISCOVERED ON THE BAIKALO-AMUR ROUTE 

Coo 6 m;aeTca o HaxoAKax Ha TeppnTopnH HpnyTCKon o 6 ji. h BypaTCKon AGCP 8 bhaob 
• pacTeHHz, peAKO OTMeaaeMtix b Boctohhoz CnOnpH. 


Abtop b 1979 r. npoBOAHJi H3yneHHe $JiopH h pacTHTejibHocTH BOAoeMOB 
npnTpaccoBOH hojioch 3anaAnoro yaacTKa EaiiKajio-AMypcKOH MaracTpaJin 
Ha TeppHTopnn HpnyTCKOH o6ji. h EypHTCKOH ACCP. Ehjih coOpaHH cjieAyio- 
mne bhabi npn6pe>KHo-BOAHLix h boahlix pacTemra, peAKO BCTpeHaiomnecH 
b Boctohhoh CnOnpH. 

1. Isoetes echinospora Durieu (/. setacea auct.). PacnpocTpaHeH b EBpone 
(BKJiiOHaH eBponescKyio nacTB CCCP) h CeBepHos AMepsKe, ho BecBMa He- 
paBHOMepHo. B npeAejiax Boctohhoh CnOnpH 3 tot pejinKTOBBin bha H 3 BecTeH 
tojibko hoa r. HpnyTCKOM y c. TajiBiin; no ceBepo-BOCTOHHOMy 6epery Ban- 
najia b 03 . Opojmxa; b 03 . EojiBinoe JlenpnHAo Ha p. nape (IIonoB, 1957); 
b HBaHo-ApaxjieHCKHx 03epax: 03. HBaH (^yjienoBa, BjiaARMnpoBa, 1968); 
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b ceBepo-BOCTOHHos Hacra HpKyTCKOH o6ji. (HBaHOBa, 1979) h b BepxHeaHrap- 
ckoh AOJiHHe (HBaHOBa, 1978). 

HpKyTCKan o6ji.: Ka3annHCKo-JIeHCKHH p-H, onp. hoc. KyHepMa, 
03. KyHepMa, 27 VII 1979. 

BypHTCKan ACCP: CeBepo-EanKajiBCKnn p-H, BepxoBLH p. KnnepBi, 
03. BepxHee KnnepcKoe, 20 VIII 1979, 03. KyjinH^a, 24 VIII 1979. 

2. Rhynchospora alba (L.) Vahl. ^obojilho rnnpoKo pacnpocTpaHeHHBin 
bha b EBpone n CeBepHOH AMepnKe, b a3naTCKon nacTn CCCP BCTpenaeTcn 
3HaHHTejiLHo pe>Ke. B Boctohhoh CnSnpn yKa3HBaeTCH rj ih lonmoro no6e- 
pe>KLH Eannajia, OraHOBoro HaropLH, Ha p. IIInjiKe 6 jih 3 ycTLH p. IIIaBepHti, 
b BepxHeaHrapcKOH ,n;ojiHHe (HBaHOBa, 1978). Otmcthm TaiOKe Haxo^Ky one- 
peTHHKa 6eJioro b HKyran b ycTLe p. Ynyp («Onpe,n;ejiHTejiB bhchihx pacTe- 
HHH HKyTHH», 1974). 

HpKyTCKaa o 6 ji.: Ka3aHHHCKo-JIeHCKnn p-H, onp. hoc. KyHepMa, 
6eper 03 . OnyHeBoro, 25 VII 1979. 

3. Carex buxbaumii Wahlenb. rojiapKTnnecKHH bh,o;. Bo «®jiope E(eH- 
TpajiLHOH Cn6npn» (1979) npnBOflHTcn tojilko ,o;jih lora HpKyTCKOH o6ji. h 
io>KHoro no6epe>KLH Eannajia. O0Hapy>KeH Tan>Ke b Uny-ran (BepxHe-JIeH- 
ckhh p-H). EjimKanmee k Harnen Haxo^Ke MecTO c6opa 3Toro BH^a b onp. cejia 
KoHen;-JIyr (Bo,n;onBHHOBa, 1978). 

HpKyTCKan o 6 ji.: Ka3annHCKo-JIeHCKHH p-H, onp. hoc. KyHepMa, 
HOHMeHHBin jiyr Ha 6epery 03. HJynBe, 22 VII 1979. 

4. Carex elongata L. PacnpocTpaHeH npeHMymecTBeHHO b EBpone. B Boc- 
tohhoh CnSnpn HaxoAHTcn y boctohhoto npe^ejia pacnpocTpaHemm h yna- 
3BiBaeTcn ,o;jih 3anaAH0H nacra CpeflHecnSnpcKoro HJiocKoropBH n^ io>KHoro 
no6epe>KBH 03. BanKaji. Hame MecTOHaxojK^eHne HBjineTcn caMBiM boctohhbim 
H a TeppnTopnn CCCP. 

HpKyTCKan o 6 ji.: Ka3anHHCKo-JIeHCKHn p-H, onp. hoc. Ky¬ 
HepMa, 6eper 03. KyHepMa, 27 VII 1979. 

5. Carex serotina Merat ( C . oederi auct.). Bha c rojiapKTnnecKHM pacnpo- 
CTpaHeHneM. B Boctohhoh CnSnpn npnBOflHTcn ,o;jih 3ana,n;a EypnTnn h io>k- 
Horo no6epe>KBH Eannajia, a Tan>Ke ,o;jih 3anaAHon h io>khoh nacTen HpKyr- 
ckoh o6ji. Hama Haxo^Ka OTOflBnraeT k BOCTOKy rpanmjy apeajia 3Toro Bn,n;a 
Ha TeppnTopnn CCCP. 

HpKyTCKan o 6 ji.: Ka3aHHHCKo-JIeHCKnn p-H, onp. hoc. Ky¬ 
HepMa, HOHMeHHBin jiyr Ha 6epery 03. HJynBe, 22 VII 1979. 

6. Subularia aquatica L. IIInpoKo pacnpocTpaHeH b EBpone h CeBepHOH 
AMepnKe, ho oneHB pe^oK b Boctohhoh CnSnpH. OTMeneH tojibko rjik ceBep- 
hoh oKOHenHOCTH 03. BanKaji (o3. Opojinxa h mbic My>KHHan) h ceBepo- 
BOCTOHHOH HaCTH HpKyTCKOH O0JI. (HBaHOBa, 1979). HaMH CoSpaH B Tpex 
03epax, r^e ihhjibhhk bo^hhoh BCTpenaeTcn oneHB oShjibho. 

HpKyTCKaa o 6 ji.: Ka3aHHHCKo-JIeHCKnn p-H, onp. hoc. Ky¬ 
HepMa, 03 . KyHepMa, 27 VII 1979. 

BypnTCKan ACCP: CeBepo-EanKajiBCKnn p-H, BepxoBBH p. KnnepBi, 
03. BepxHee KnnepcKoe, 2 IX 1975, B. Mojio>khhkob, 20 VIII 1979, 03. Ky- 
Jimma, 24 VIII 1979. 

7. Tillaea aquatica L. BecBMa npepBiBHCTO pacnpocTpaHeH b yMepeHHOM 
nonce ceBepHoro nojiymapnn. B npe^ejiax CCCP BCTpenaeTcn rjiaBHBiM o6pa- 
30M b eBponencKon nacTn CCCP n Ha ^aJiBHeM BocTOKe. Ha TeppnTopnn 
Boctohhoh CnSnpH H3BecTH0 JinmB ojj.ho MecTOHaxonmeHne b 6yxTe MaJian 
Koca Ha Eannajie. Bo3mo>kho, pe^Koe HaxojK^eHne ero SoTamraaMn o6t>hc- 
HneTcn TeM, hto H3-3a HeSojiBmnx pa3MepoB oto pacTeHne Majio3aMeTHo. 
HaMn 3 tot bha 6hji Han^eH b MajieHBKOM 3ajinBHHKe Ha rJiySnHe 10 cm. 
HoBoe MecTOHaxo>KAeHne nacranHo coKpam;aeT cymecTByiomHH pa3pBiB 
apeajia 3Toro Bn^a. 

BypnTCKan ACCP: CeBepo-EanKajiBCKnn p-H, ycTBe p. KnnepBi, 
22 IX 1979. 

8. Elatine hydropiper L. IIInpoKo pacnpocTpaHeH b EBpone n H30Jinpo- 
BaHHo b Boctohhoh CnSnpH. H3BecTeH b HBaHo-ApaxjiencKnx 03epax: 


10 * 
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'03. yHflyryH h 03 . IIIaKina (^yjienoBa, BjiaflHMnpoBa, 1968); b 03 . Chkhjih 
b BepxHeaHrapcKos flOJiHHe (HBaHOBa, 1978); b ycTLe p. CejieHrn; b Myn- 
ckoh KOTJioBHHe 6jih3 03. Eejioe Mope. B HpKyTCKOH o6ji. coSpaH jihihb 
b p. AHrape y r. BpaTCKa. Hanm HaxoflKH aohojihhiot CBefleHHH o pacnpo- 
CTpaHeHHH BHfla Ha TeppHTopnn HpKyTCKOH o6ji. h EypHTCKOH ACCP. 

HpKyTCKan o 6 ji.: Ka3aHHHCK0-JIeHCKHH p-H, onp. hoc. Ky- 
HepMa, 03 . KyHepMa, 5 VIII 1979. 

EypHTCKan ACCP: CeBepo-EanKaJiBCKHH p-H, ycTLe p. KnnepBi, 
22 IX 1979. 

Bee repSapHLie 3K3eMHJiHpH nepeflaHBi b IJeHTpaJiBHBiH ch6hpckhh 6oTa- 
HnqecKHH cafl CO AH CCCP. 

B 3aKJII0HeHHe CHHTaeM CBOHM flOJirOM BBipa3HTB HCKpeHHIOIO npH3HaTeJIB- 
.hoctb M. M. HBaHOBOH 3a npocMOTp Hamnx MaTepnaJiOB no pofly Carex . 

JIHTEPATYPA 

BoAonBHHOBa H. G. (1978). MaTepnajiu k <£jiope OaccenHa KnpeHrn h Bep- 
xobbgb Hhjkhgh TyHrycKH. B kh.: Ojiopa npnOanKajiBH. HobochOhpck, Hayna. — Jy- 
~ ji e n o' b a B. H., B jiaflHMzpoBa 3. O. (1968). HoBHe h peflKne fljm 3a6an- 
KajiBH bh^h rn^po^HTOB. Bot. >k., 53, 8. — HBaHOBa M. M. (1978). Ojiopa BepxHe- 
aHrapcKOH ^ojihhh. B kh.: Ojiopa npnOaHKajiBH. HobochOhpck, Hayna. — H b a- 
h o b a M. M. (1979). HaxoflKH bo <£jiope ceBepo-BOCTOHHOH qaera HpKyTCKOH oOjiacTH 
(MaMCKO-HyncKHH panoH). Bot. hl, 64, 8. — OnpeflejiHTejiB bhchihx pacTeHHH 
UnyTHH. (1974). Hoboch6hpck, Hayna. - IIohob M. T. (1957). Ojiopa CpeflHen Gn- 
6npn. 1. M.; JI., H 3 fl. AH CCCP. — O ji o p a IJeHTpajiBHOH CnOnpH. (1979). 1—2. 
Hoboch6hpck, Hayna. 

JlHMHOJiornqecKHH HHCTHTyT GO AH GGCP, nojiyqeHO 29 IX 1980. 

HOC. JlHCTBeHHHHHOe HpKyTCKOH o6jI. 


yflK 581.527.7 (470.13) 

JI. B. BaScSepr, B. A. MapTbraemco, T. II. PoneBa 
HOBBIE A^BEHTHBHBIE PACTEHHH B KOMH ACCP 

^L. V. VAISBERG, V. A. MARTYNENKO, G. P. ROGHEVA: NEW ADVENTIVE 

PLANTS FROM KOMI ASSR 

CooOmaeTCH O HaXOJKfleHHH 9 BHflOB HOBHX aflBeHTHBHHX pacTeHHH Ha TeppHTOpHH 
Komh ACCP. 

CBefleHHH o 3aH0CHLix BHflax, BCTpeneHHLix Ha TeppnTopnn Komh ACCP 
h ApxaHrejibCKOH o6ji., o6o6m;eHBi bo «®Jiope ceBepo-BOCTOKa eBponencKon 
nacTH CCCP» (1974—1977) h OTflejiBHBix ny6jiHKau;HHx (PyceB, 1975, 1980). 
OflHaKo c TeneHneM BpeMeHH hohbjihiotch HOBtie HaxoflKH, a y>Ke H3BecTHLie 
BHflBI O0Hapy>KHBaiOTCH B HOBLIX paHOHaX. B OKpeCTHOCTHX 6ojibihhx ropoflOB 
3aH0CHan (Jpampra cocTaBjmeT cymecTBeHHyio nacTB $jiopn. Tan, H3 600 bhaob 
cocyflncTHx pacTeHHH, OTMenaeMBix okojio r. CBiKTBiBKapa h b ero npeflejiax, 
OKOJIO 80 BHflOB HBJIHIOTCH aflBeHTHBHBIMH. HaMH HpHBOflHTCH 9 BHflOB paCTe- 
hhh, BnepBHe HaHfleHHBix b Komh ACCP. Bee coSpaHHBie 3K3eMHJinpH xpa- 
hhtch b repSapnnx CHKTBiBKapcKoro rocy,o;apcTBeHHoro yHHBepcHTeTa h 
Komh (fmjinajia AH CCCP. 

Anthyllis maritima Schweigg. ^Ba n;BeTyiii;HX 3K3eMnjinpa coSpaHBi y floporn 
-3a>K.-fl. B0K3aji0M r. CBiKTBiBKapa (c6opHCTyfleHTOKJI.EyjiBimeBOHHB.CaM- 
cohoboh, 17 VII 1978). EjnDKaHnme MecTOHaxo>KfleHHH 3Toro BHfla: c. Kap- 
noropBi h ycTBe p. IlanyrH b 6accenHe p. CeBepHon ^bhhh h flep. OeflOBO 
b 6accenHe p. OHern ApxasrejiBCKOH o6ji. 
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Anthyllis vulneraria L. s. str. O^ho ijBeTymee pacTemie HanfleHo 29 VII 
1978 y nojiOTHa bctkh >Kejie3HOH floporn, HAymen ot ct. CtiKTLiBKap b CTopoHy 
6oTaHHHecKoro ca^a CbiKTHBKapcKoro rocyAapcTBeHHoro yHHBepcnTeTa. Pa- 
Hee yKa3LiBaJioci> Rim ApxaHreJibCKon o6ji. 

Cardaria draba (L.) Desv. IjBeTymne h njioflOHocHm;iie 3K3eMnjmpH co6- 
pama Ha HacLinn b r. CuHTLiBKape 6 VII 1977. R jih ceBepo-BOCTOKa eB- 

ponescKOH nacra CCCP hphboahtch BnepBHe. B yMepeHHbix pasoHax Ebpohli 
h A3hh aobojibho oSbriHoe pacTeHne. 

Cicer arietinum L. HanfleHo b $a3e HJioflOHoineHHH Ha necne b oKpecTHo- 
cthx hoc. YcoropcK 9 VII 1970. B 50-e roflbi bha KyjibTHBHpoBajicn Ha He- 
Oojibmnx flejiHHKax b SoTammecKOM ca,n;y IleflarornHecKoro HHCTHTyTa b Chk- 
THBKape (c6opbi T. II. KoSejieBos). B noA30He ceBepHos Tasrn OTMenaeTcn 
BnepBHe. 

Gypsophila elegans Bieb. Han^eHo KaK copHoe Ha ra30He b r. CHKTHBKape 
16 VII 1977. B 1978 r. coSpaHO hobtopho A. A. KycTHineBOH. BeponTHo, 
3aHeceHo c ceMeHaMH ra30HH0H cMecn. PaHee Rim ceBepo-BOCTOKa eBponencKon 
Hacra GGGP He yKa3HBajioci>. 

Lepidium densiflorum Schrad. BcTpeneHO y >k.-a. nojiOTHa Ha ct. H3ejn> 
b $a3e E^BeTeHHH h njioflOHomeHHH 29 VII 1978. Ha ceBepo-BOCTOKe eBponen- 
ckoh Hacra GCGP OTMenaeTcn BnepBHe. 

Linaria bipartita (Vent.) Willd. HanneHo A. A. KycrameBOH KaK copHoe 
b $a3e n;BeTeHHH 28 VII 1962 Ha ra30He cpe^n nocenHHLix TpaB b r. CHKTHB¬ 
Kape. B flpyrnx oSjiacTHx H3BecTH0 b KyjibType, HHorfla flnnaeT. 

Melilotus wolgicus Poir. 0,o;ho ijBeTymee pacTeHne coSpaHo 3. T. Yjuie 
31 VIII 1978 Ha oSonmie floporn okojio hoc. BepxHHH MancaKOBKa. PaHee 
flJin Komh AGGP He yKa3HBajioci>, 6jni>KaHmHe MecTOHaxo>K,n;eHHH — r. Ap- 
xaHrejibCK (3aHocHoe) h lor BojmscKo-KaMCKoro panoHa. 

Nonea pulla (L.) DC. Han^eHO b $a3e ipeTeHnn 4 VII 1978 y nojiOTHa 
>Kejie3HOH floporn, Beflynjen k jieco3aBOAy b oKpecTHocTnx r. CHKTtiBKapa. 
Rim Komh AGCP paHee He OTMenaJiocb, b ApxaHreJibCKon o6ji. — r. Koraac, 
OHera, Me3eHb, ApxaHreJiLCK. 

JIHTEPATYPA 

T y c e b K). (1975). HoBHe cBe^eHHa o pacnpocTpaHeHHH a^BeHTHBHtix pacTeHHz 

Ha GeBepo-3ana^;e CCCP. Eot. hl, 60, 3. — T y c e b K). J\. (1980). HoBHe cBe^eHHH 
no aABeHTHBHon <j)jiope pa3HHx oOjiacTen TaencHoz 30 hbi eBponezcKOz nacTH GGGP. Eot. hl, 
65, 2. — O ji o p a ceBepo-BOCTOKa eBponezcKOz qacTz GCGP. (1974—1977). 1—4. JI., 
Hayna. 

'CtiKTHBKapcKHz rocyAapcTBeHHtiz yHHBepcHTeT, IIojiyHeHo 17 VI 1980. 

HHCTHTyT Ozojiorzz Komh <£zjizajia AH GGGP, 

CHKTHBKap. _ 


yflK 581.527.7 (470.34) 

H. I\ IIjIbMHHCKHX, A. B. ^HMHTpneB, JI. B. MHJIbHaKOB 

0 HEKOTOPbIX PEftKHX H HOBbIX A^BEHTHBHblX PACTEHHHX 
BO OJIOPE BOJiaCCKO-KAMCKOrO KPAH 

X G. ILMINSKIKH, A. V. DIMITRIEV, L. V. MILCHAKOV. ON SOME 
RARE AND NEW ADVENTIVE PLANTS IN THE FLORA OF VOLGA-KAMA REGION 

B TeneHne Man— okth6ph 1979 r. mh npoBOflnjin oScjieflOBaHne aflBeH- 

THBHOH (|)JIOpH pjma HyHKTOB aBTOHOMHbIX peCHySjIHK BoJI^KCKO-KaMCKOTO 

Kpan (BKK) 1 npenMymecTBeHHo Ha >k.-a. CTaHipmx. B pe3yjibTaTe 6 biji o0Ha- 
py>KeH pjm peflKnx h hobhx Rim pernoHa bhaob pacTeHHH. 

1 BojDKCKO-KaMCKHH Kpaz HaMH npHHHT b rpaHHijax HyBamcKon, TaTapcKoz h Vr- 
MypTCKOH aBTOHOMHHx pecnyOjiHK. 
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Cyclachaena xanthiifolia (Nutt.) Fresen. 2 9tot aMepnKaHCKHH. bha,. 
rnnpoKo pacnpocTpaHHBinHCL b io>khbix oSjiacTHX eBponescKon uacra CGCP, 
b nocjieflime roABi npoABHraeTcn h b 6ojiee ceBepHHe oGjiacra; oh OTMeneH 
y>Ke b KapejiHH h JlemrarpaACKOH o6ji. (ryceB, 1968), b KajiHHHHrpaACKOH, 
HoBropo^cKOH h IIckobckoh oSjiacTHx (ryceB, 1973). B npe^ejiax BKK Bnep- 
BLie o6Hapy>KeH b 1976 r. b YAMypTCKon AGCP (By3aHOB h AP-, 1977). HaMH 
Han^eHo A®a moiahlix blicotoh okojio 1 m ABeTynpix h hjioaohochiahx pacTe- 
hhh 3Toro BHAa Ha Me>KAynyTLHX rpy30B0H >k.-a. bgtkh Ha TeppHTopnn pen- 
Horo nopTa r. Ka3aHB TaTapcKos ACCP (30 IX 1979). O0Hapy>KeH TaK>Ke 
b HyBanicKos AGGP Ha Me>KAynyTi>Hx >Kejie3HOH Aoporn ct. HeSoKcapu 
b KOJinuecTBe 25 3K3eMHJiHpoB, H3 KOTopux A®a pacTeHHH 6hjih xoponio 
pa3BHTLI H HaXOAHJIHCB B $a3e OTI];BeTaHHH H HJIOAOHOHieHHH, a OCTaJIBHBie 
OCO0H 6BIJIH HH3KOPOCJIBI (10— 40 cm), C E^BeTKaMH H SyTOHaMH (5 X 1979). 

jih TaTapcKos h HyBamcKon aBTOHOMHBix pecnySjiHK btot bha hphboahtch 
B nepBHe. 

Xanthium spinosum L. B npe^ejiax BKK OTMeuajicn jihhib b 1924—1925 rr. 
b Ka3aHH Ha yji. noAJiynuioH Ha MycopHOM MecTe (A$aHacBeBa, 1926). IIob- 
tophbix HaxoflOK 3Toro BHAa b Kpae He 6 bijio. HaMH Han^eH oahh Bererapyio- 
m;HH 3K3eMHJinp Ha >k.-a- nojiOTHe ct. Ka3aHB (3 IX 1979). IIo-BHflHMOMy, 
ceMe3auaTKH pacTeHHH H3pe^Ka 3aHOCHTCH Ha TeppnTopnio BKK, ho HaTypa- 

JIH30BaTBCH B yCJIOBHHX KpaH 3TOT BHA He MOJKeTJ erO CJieflyeT CHHTaTB 3$e- 
MepO$HTOM. 

Xanthium riparium Itz. et Hertsch. BnepBBie mbi HaSjuoAajm 3 to pacTe- 
Hne Ha necuaHBix HaHoeax octpobob p. Bojith HanporaB r. Ka3aHB 8 VII 1974. 
BnocjieflCTBHH 3tot bha 6biji HaH^eH h Ha TeppHTopnn ropoAa. E^eroAHO 
mo>kho HaSjiioAaTB ero SojiBinne 3apocjin, Hepe^KO BMecTe c X . strumarium L., 
Ha CBajiKax (yji. A6>KajmjiOBa), nycTfcipnx (yji. ®pe3epHan, yji. M. Ta^ypn, 
yji. KnpoBa), necuaHHx o0Ha>KeHHHx (/JeBjiHKeeBCKHH OBpar, yji. rpHBCKan). 
B pasoHax HOBOCTpoeK Ka3aHH X. riparium BCTpeuaeTCH Aa>Ke uam;e, ueM 
oSbihhbih bha X . strumarium . 0 hbxo>kabhhh 3Toro pacTeHHH Ha >k.-a. HacH- 
hhx b ceBepHOH TaTapnn, b tom uncjie h b r. Ka3aHH, a TaK>Ke b YAMypTCKOH 
h MapnHCKOH aBTOHOMHBix pecnySjiHKax y>Ke coo6ni;aji K). R. ryceB (1977a, 6). 
HaMH hbeach o HecKOJiBKO pacTeHHH c HJioAaMH Tan>Ke Ha >k.-a- ct. He6oKcapBi 
(4 X 1979) — nepBan HaxoAKa X . riparium b HyBamcKon ACCP. 

Phalaris canariensis L. B pernoHe oueHL peAKoe aABeHTHBHoe pacTeHne: 
OTMeHeH eAHHCTBeHHBIH 3K3eMHJIHp B YAMypTCKOH ACCP, B r. H>KeBCKe, Ha 

>k.-a. nyTHx (Ey3aHOB h AP-, 1977). B r. Ka3aHB HaMH hbhagho 28 VII 1977 
ceMB 3K3eMHJiHpoB 3Toro BHAa c 3aBH3aBiHHMHCH HJioAaMH (nepeyjiOK HIkojib- 
hbih, y 3a6opa). B nocjieAyioin;He toabi pacTeHne 3AecB yme He HaSjiioAajiocB. 
B HyBamcKOH ACCP o0Hapy>KeH oahh hjioaohochih;hh 3K3eMnjmp Ha jk.-a. 
nojiOTHe b r. He6oKcapBi (5 X 1979). ^jih HyBamnn h TaTapnn hphboahtch 
3AecB BnepBBie. 9<f)eMepo<f)HT. 

Aegilops cylindrica Host. O0Hapy>KeHO 3 ABeTynpix 3K3eMHJinpa Ha >k.-a. 
HacBinH 6 jih 3 «OcTaHOBOHHOH njiaT$opMBi 793 km» b JleHHHCKOM p-He r. Ka- 
3bhb (10 VI 1978). B 1979 r. MecTOHaxo>KAGHHe yme He noATBep ahjiocb. Kan 
b ijejioM Ha TeppHTopnn BKK, Tan h b TaTapcnon ACCP yna3aHHH o HaxoA- 
Kax 3Toro BHAa He 6 bijio. 9$eMepo$HT. 

Hordeum jjubatum L. B pernoHe paHBine 6bijio H3BecTHO oaho MecTOHa- 
xo>KAGHHe — r. Ka3aHB («Ojiopa CCCP», 2, 1934). B nocjieAyioin;He toabt 
pacTeHne He HaSjiioAajiocB h, BeponTHO, noaTOMy 6bijio HCRjiioueHO M. B. Map- 
kobbim (1961) H3 cocTaBa 3jiaKOB TaTapcKOH ACCP. HaMH HanAeHa HeSojiB- 
maa KypraHKa hjioaohochih;hx pacTeHHH 3Toro BHAa 1 IX 1978 Ha >k.-a. 
nojiorae Me>KAy CTaHAHHMH Ka3aHB h BaxHTOBO. B 1979 r. oto MecTOHaxo>KAe- 
Hne HOATBepAHJiocB, h em;e b npeAeJiax r. Ka3aHB 3tot bha HaMH 6hji HanAen 

B HHTH pa3JIHHHBIX HyHKTBX Ha >K.~A. HaCBIHH, a TaiOKe Ha Kyue Hi;e6HH 
B JleHHHCKOM p-He TOpOAa. B YAMypTHH 0BIJIO H3BeCTHO 4 MeCTOHaXO>KAGHHH 

2 Ha3BaHHH pacTeHHH npHBeAeHH no «Ojiope GGGP» (tt. 1—30) h corjiacoBamj cq «Cbo- 
AOM AonojiHeHHH n n3M6H6Hnn k „Ojiope GGGP“» (tt. I— XXX)» G. K. HepenaHOBa (1973). 
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3 r. H>KeBCKe (By3aH0B h ,n;p., 1977). HaMH TaK>Ke Han^eH oahh hjioaohoch- 
ih;hh 3K3eMHJinp 3Toro BHfla b r. H>KeBCKe — b njejin ac$ajiBTOBoro hokphthh 
.H a nepenpecTKe yjinii; Cobctckoh h YflMypTCKOH (28 IX 1979). B MapnHCKOH 
ACCP 3to pacTeHne b ahkom BHfle nona He OTMeneHO, ho HaxojKAeHne ero 

B03M0>KH0: B T. HoHIKap-Ojia JHoSnTejIH HIHPOKO KyjILTHBHpyiOT 3TOT BHA. 
IIo-BHAHMOMy, H. jubatum b nocjie^HHe roflbi nponBJineT onpe^ejieHHyio 
TeHAeHii;Hio k HaTypaJiH3an;HH b ycjiOBHHx BKK. 

Lolium multiflorum Lam. PaHtine b hhcjio 3jiaKOB TaTapnn He BKJnonajiCH 
(MapKOB, 1961). B YflMypTCKOH ACCP OTMeneH b r. H>KeBCKe (E$HMOBa, 1972). 
B Ka3aHH BCTpenaeTcn pe,n;KO Ha o0Ha>KeHHOM rpyHTe (yji. T3ii;eBCKaH, yji. Ch- 
6hpckhh TpaKT) h Ha ra30Hax b ii;eHTpajiLHOH nacra ropofla. HecKOjibKO hjio- 
#oh<3Chii];hx pacTeHHH 6lijio OTMeneHO HaMH TaK>Ke Ha >k.-a* nojioTHe b r. He- 
6oKcapH, 6jih3 >k.-a- BOK3ajia (4 X 1979) — nepBan Haxo^Ka 3Toro BH^a 
b HyBamnn. Beponrao, 3neKO<f)HT. 

Leymus racemosus (Lam.) Tzvel. YKa3aHHH o h ax OH^eHHH 3Toro BH^a 
b pernoHe HaM Hen3BecTHH. 06Hapy>KeHO HecKOjibKO Sojibhihx 3apocjien Ha 
BbICOKOH HaCLIHH rpy30B0H JK.-fl. BeTKH 0JIH3 yji. BopOBCKOrO B Ka3aHH. 
PacTeHHH 6bIJIH xopomo pa3BHTLI H HaXOflHJIHCb B $a3e OTIi;BeTaHHH (27 VI 

1979). 

Elymus sibiricus L. B BKK flo chx nop stot bha 6hji H3BecTeH jinmb 
H3 oKpecTHOCTen r. Ka3aHb («®jiopa eBponencKOH nacra CCCP», 1974). 
HaMH Han^eHa Sojinman KypTHHa Ha m .-fl. Hacmm b KaaaHH, 6jih3 >k.-a. bok- 
3ajia; pacTeHHH HaxoflHJincb b $a3e OTii;BeTaHHH (29 VI 1979). 

Elymus fibrosus (Schrenk) Tzvel. Tpynna hjioaohochhi;hx pacTeHHH 3Toro 
BH^a OTMeneHa Ha blicokoh >K.-,n;. HacnnH 6jih3 ct. OMeTbeBO b r. Ka3aHb 
■ (18 VII 1979). 

Polypogon monspeliensis (L.) Desf. B eBponencKOH qacra CCCP 3to Kpamie 
pe^KHH 3aHOCHbIH BH^I flOCTOBepHO OH OTMeHeH JIHmb B fleJIbTe JXyH & H . («®jiopa 

eBponencKOH nac th CCCP», 1974). HaMH Han^eHO HecKOjibKO abchtkob pacTe- 
-Hhh 3Toro BH^a c ocbraaionpiMHCH njio^aMH Ha >k.-a. nojioTHe b r. HeSoKcapu 
(4 X 1979). 9to — nepBan HaxoflKa Kan b HyBamcKon ACCP, Tan h b n;ejiOM 
.b BKK. 

Reseda lutea L. O^hh i^BeTynpin: 3K3eMnjmp 3Toro BHfla HanfleH Ha >k.-h. 

.nojioTHe b panoHe CnJiHKaTHoro 3aBO^a b r. Ka3aHb (5 VIII 1978). Taione 
oahh 3K3eMHjmp c E^BeTKaMH h njio^aMH co6paH Ha >K.-A* HaCblGH 0JIH3 ct. Hem- 
jiaMa HyBamcKon ACCP (5 IX 1979) — nepBan Haxo^Ka R . lutea b stoh 
pecnySjiHKe. B YflMypTCKOH ACCP stot bha 6biji o0Hapy>KeH Ha >k.-a. Hacbi- 
hhx em;e b 1957 r. (E$HMOBa, 1961). 

Atriplex tatarica L. — o6brraoe pacTeHne Ha mhothx ranax pyqepajibHbix 
MecTOoSnTaHHH b r. Ka 3 aHb. B HyBamnn flo chx nop He OTMenajicn. HaMH 
•coSpaHbi njioflynpie 3K3eMnjinpbi stoto BHfla Ha >k.-a. nojiorae b r. HeSon- 
capbi (30 IX 1979). 

Polygonum patulum Bieb. B pernoHe ao nocjieflHero BpeMeHH 6hji H3Be- 
• CTeH Jinmb b r. H>neBCKe Y^ypTCKon ACCP (Ey3aH0B h Ap., 1977). Mbi Hamjin 
HecKOjibKO njioAym;HX 3K3eMHJinpoB b r. He6oKcapbi b ycTbe p. He6oKcapKH, 
6jih3 rpy30Boro penHoro nopTa (4 X 1979), ajih HyBaimra OTMenaeTcn Bnep- 
Bbie. 

Onobrychis arenaria (Kit.) DC. OTMeneH o^hh n;BeTyni;HH 3K3eMHJinp 
B JleHHHCKOM p-He T. Ka3aHb Ha HOJIOTHe rpy30B0H BeTKH >Kejie3HOH Aoporn, 

npnMO B03jie pejibcoB (27 VI 1979). B npe^ejiax BKK — oneHb pe^KHH bhji;. 
Han^eH TaK>Ke b Y^ypran (Ey3aHOB h «p., 1977). 

Anthyllis macrocephala Wend. He6ojibinoe hhtho h3 n;BeTyiij,HX oco6en 
3Toro BH^a 6bijio OTMeneHO Ha bbicokoh necnaHOH Hacbinn >k.-a* MocTa B03jie 
yji. TopbROBCKoe mocce, r. Ka3aHb (22 VI 1979). B Y^ypran TaK>Ke OTMe- 
neH Ha >k.-a. Hacbinn (By3aHOB h aPm 1977). 

Anchusa officinalis L. B npe^ejiax BKK 6biji nona OTMeneH jinmb b Y^Myp- 
thh (By3aHOB h Ap., 1977). Mh Hamjin oahh n;BeTyin;HH 3K3eMHJinp b r. Ka- 
-saHb, Ha Hacbinn 6jih3 ct. ^ep6bimKH (29 V 1979). 
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Potentilla heidenreichii Zimmeter. HecKOJitKO pacTemra c mioflaMH OTMe- 
ne ho Ha Me^ynyTBHX >Kejie3HOH Aoporn Ha ct. BacnJiLeBO TaTapcKos ACCP 
(5 IX 1979). 

Arabis pendula L. 9tot bha b h3o6hjihh BCTpenaeTCH Ha oahom h3 caMtix 
CTapHX KJiaflfoim; r . Ka3aHB — ApcKOM KJiaA6nm;e. B yAMypTnn OTMeneH 
b oahom h3 napKOB r. H^eBCKa (E<|)HMOBa, 1972). IIphboahm em;e oaho MecTo- 
HaxojKAeHne 9Toro BHAa b y^MypTCKOH ACCP: c. CTapue 3hth;h Hmnyp- 
BoABHHCKoro p-Ha, b najincaflHHKe oahoto H3 aomob (30 VI 1979). 

B flonojiHeHne k HarneMy npeAHAyin;eMy coo6m;eHHio (^HMHTpneB, Hjibmhh- 
ckhx, 1979) hphboahm 3^ecB APyrne MecTOHaxo^Kflemm peAKnx b HyBainnii 
3aHOCHHX BHflOB pacTeHHH, o0Hapy>KeHHi>re b 1979 r.: Salsola collina Pall., 
Amaranthus albus L. — >k.-a. HacBinn ct. KaHarn, Hepe^Ko; Plantago in - 
dica L. — >k.-a. HacBinn ct. HenuiaMa,. pe^Ko; Lepidium densiflorum 
Schrad. — Ha Me>KAynyTBHx >Kejie3HOH Aoporn b ropoAax HeSoKcapH, Ka- 
Ham, Hepe^KO. Ha >k.-a. HacHnn ct. HemjiaMa 6 bijio Has^eHO Tan>Ke Tpn hjio- 
Aohochih;hx 9K3eMnjmpa BHAa Gypsophila paniculata L., kotopbih b CBOAKe- 
3. M. KyflaHOBOH (1965) ajih >k.-a. TeppHTopnn He hphboahtch. 

B 1979 r. b Tex >Ke MecTax, hto h b 1978 r. (^HMHTpneB, Hjibmhhckhx, 
1979), 6bijih BCTpeneHBE Agropyron cristatum (L.) Beauv. ssp. pectinatum 
(Bieb.) Tzvel., Salsola collina Pall., Tragopogon dubius Scop., Lepidium 
densiflorum Schrad. 

Commelina communis L. Ha npe}KHeM MecTe HaMH y>Ke He HanAeHa. Bepo- 
htho, ceMeHa pacjeHHH BHMep3jin b cypoByio 3HMy 1978 — 1979 rr. Taium 

O0pa3OM, 3TOT BHA MO>KHO OTHeCTH B yCJIOBHHX BKK K 9<f)eMepO(f)HTaM. 

CjieAyeT 3aMeraTB, hto 3HaHHTejiBHyio nacTB 3aHOCHBix bhaob mbi o6Ha- 
py>KHJin oceHBio. Mo>kho BBicKa3aTB npeAnojio^eHHe, hto b cocTaBe oceHHen 
$jiopH, H3yneHHOH y Hac em;e HeAocTaTOHHO, HecoMHeHHO 6yAyT HanAOHLi h 
A pyrne aABeHTHBHBie pacTeHHH, KOTopBie SyAy^n jieTOM b iobchejibhom hjiht 
BereTaTHBHOM coctohhhh ycKOJiB3aiOT ot BHHMaHHH HCCjieAOBaTejien. 

TepSapHBie o6pa3n;Bi xpaHHTCH b repSapnn Ka$eAPBi 6oTaHHKH yAMypT— 
CKoro rocyAapcTBeHHoro yHHBepcnTeTa. 
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VI MEHCflYHAPOflHbm CHMII03HyM no H;HT03MEPH0JI0rHH PACTEHHH 

(JIioSjihh, IIojibCKaH HapoftHan PecnyfijiHKa, 6—8 VI 1980) 

M. S. YAKOVLEV, G. YA. ZHUKOVA. THE VI INTERNATIONAL SYMPOSIUM 
^ADVANCES IN PLANT CYTOEMBRYOLOGY» (LUBLIN, POLISH PEOPLE’S REPUBLIC, 

6—8 VI 1980) 

B Hanajie hiohh 1980 r. b JIioOjihhg (IIojiBCKaH Hapo/jHan PecnyOjiHKa) coctohjich ohg- 

pe^HOH MeJKAynapO^HHH CHMn03HyM, HOCBHII];6HHHH HOBGHHIHM flOCTH5K6HHHM B oOjiaCTH 
n;HT09M6pHOJiorHH pacTeHHz. 

CnMno3HyM npoxo^Hji b o^hom H3 BeAymnx HayHHo-ne^arornzecKHx yzpe>K^eHHH 
IIHP — yHHBepcHTeTe hm. Mapnn Kioph-Ckjioaobckoh. 3tot yHHBepcHTeT 6 hji co 3 /i;aH 
Bcero jinmB 36 jieT TOMy Ha3a,n; Ha ocboOojkaghhoh b Hiojie 1944 r. ot H6 M6ij;KO-<£amHCTCKHx 
3 axBaTHHKOB TeppHTopHH IIojibhih. PemeHHe o co3^;aHHH b JIioOjihhg rocy^apcTBeHHoro 
yHHBepcHTeTa 6 hjio hphhhto Ha sace^aHnn IIojiBCKoro KoMHTeTa HaijnoHajiBHoro ocbo6o- 
jK^eHHH 23 X 1944 r. no HHHijHaTHBe BH^aiomerocH nojiBCKoro Onojiora npo^eccopa Xgh- 
pHKa Paa6e, CTaBmero hgpbhm peKTopoM 3Toro BHcmero yneOHoro 3aB6,n;6HHH. Tor^a hcg 
6 hjio pemeHO Ha3BaTB yHHBepcHTeT hmghgm BGJiHKoro nojiBCKoro ynGHoro Mapnn Kiopn- 
Ckjioaobckoz. BjiaroAapn orpoMHOMy 9HTy3na3My ocHOBaTGJiGH yHHBGpcHTGTa, homoiu;h ro- 
Cy^apCTBGHHOH BJiaCTHH o6ni;GCTBGHHHXOpraHH3ai];HH, a TaKJKG MaTGpnaJIBHOH homohi;h co- 
BGTCKoro rocy^apcTBa b bh^g HaynHon jiHTGpaTypn n yHcOHOH annapaTypn b kopotkhh 
C pOK 6HJIH npGOAOJIGHH BCG TpyflHOCTH, CTOHBHIHG HGpGfl HGpBHM B HapOflHOH IIOJIBHIG 
BHCHIHM yHGOHHM 3aBG/i;GHHGM. 14 I 1945 r. COCTOHJIOCB O^HIJHajIBHOG TOp>KGCTBGHHOG OTKpH- 
tzg Hanajia ncpBoro yHcOHoro ro^a. Ha hhth ^anyjiBTGTax yHHBGpcHTGTa 6 hjio BCGro 
806 H6JIOB6K. B HaCTOHmGG BpGMH yHHBGpCHTGT COCTOHT H3 6 (J)aKyJIBT6TOB — MaTGMaTHKO- 
<j>H3HKO-XHMHHeCKHH, OnOJIOrHH H HayK 0 3GMJIG, lOpHflHHGCKHH H aflMHHHCTpaTHBHHH, 
ryMaHHTapHHx HayK, gkohomhhgckhh, HG^arornKH n ncHxojiornn. Mgahijhhckhh, $apMa- 

H,GBTHHGCKHZ, C6JIBCK0X03HHCTB6HHHH, BGTGpHHapHHH H 300T6XHHH6CKHH $aKyJIBT6TH 
B pa3HHG rO^BI BHflGJIHJIHCB H3 yHHBGpcHTGTa, HOCJiyJKHB OCHOBOZ ftJIH C03AaHHH Mg/JHIJHH- 
CKOZ H CGJIBCK0X03HZCTBGHH0Z aKa^eMnn. B yHHBGpCHTGTG ftGHCTByiOT 19 HayHHHX HHCTH- 
TyTOB, 102 Ka^G^pH, 11 Ka^GflP BHG yHHBGpcHTGTa, flBa MGJKBy 3OBCKHX CaMOCTOHTGJIBHHX 
HHCTHTyTa — (J)HJIOCO(|)HH H COlJHOJIOrHH, HOJIHTHHGCKHX HayK. B HaCTOHIIJGG BpGMH B yHH- 
BGpCHTGTe oOynaGTCH CBHHIG 15 THC. CTyflGHTOB, a HpO^GCCOpCKO-npGHO^aBaTGJIBCKHZ co- 
CTaB By3a (c $HjraajiOM) HacHHTHBaGT 3348 hgjiobgk. Yhhbgpchtgt bg^gt OojiBinyio KOHcyjiB- 
Tai^HOHHyiO paOOTy, OCymGCTBJIHGT mnpOKOG MG^KflyHapOftHOG HayHHOG COTpyAHHHGCTBO. 
Mhothg npGno^aBaTGjiH By3a hbjihiotch njiGHaMH 3apy6G5KHHx HayHHHx oOiijgctb. 

Ha OTKpHTHH VI MGJKAyHapO^HOrO 9M6pHOJIOrHHGCKOrO CHMH03HyMa 6HJIH 3aCJiymaHH 
npHBGTCTBHH pGKTOpa yHHBGpcHTGTa Hp0$6CC0pa flOKTOpa OnOJIOrHHGCKHX HayK B. CKHIHflJIO 
(W. Skrzydlo), npG3H^GHTa o6m;GC ; TBa Kpym6u yHHBGpcHTGTa B. CjiaflKOBCKoro (W. Slad- 
kowski), a TaK>KG npG^CGAaTGjm oprKOMHTGTa npG/jBmymGro chmho 3HyMa npo^cccopa 
.^OKTopa OnojiorHHGCKHx HayK OaBp-fliomapTpa (M. FavrG-DuchartrG, Opamptn). Ha chm- 
H03HyMG HpHCyTCTBOBaJIO CBHHIG 100 yHaCTHHKOB H3 17 CTpaH (nHP, GGGP, HnflGpjiaHflH, 
<J)paHn;HH, BHP, CPP, HCGP, CIIIA, KaHa^a, BGjiHKoOpnTaHHH, HPB, TJ[ P, IEbgd;hh, 
Egjibthh, HoBan 3GjiaH^HH, Hhohhh, KHTan). HanOojiGG npG^cTaBHTGJiBHHMH 6 hjih /jgjig- 
ran,HH nHP, CGGP, Hn^GpjiaH^OB h OpaHn;HH. 

Ha CHMH03HyMG COCTOHJIOCB 8 3 aC 6 AaHHH, Ha KOTOpHX 6HJIO 3aCJiymaHO CBHHIG 50 ^;o- 
KJiaflOB. KpOMG Toro, 6HJIO BH^GJIGHO CHGIi;HaJIBHOG BpGMH flJIH oOcyJK^GHHH ^OKJiaAOB-^G- 
JHOHCTpailiHH. 
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IlepBoe 3 aceflaHHe 6 hjio nocBameHo MHKpocnoporeHe3y abgtkobhx pacTeHHH. fljia pe- 
meHHH npo 6 jieM MHKpocnoporeHe3a Bee Oojiee nmpoKoe npHMeHeHne HaxoAHT ajieKTpoHHaa 
MHKpocKonHH, n;HTO(J)OTOMeTpHfl, aBTopap;Horpa(J)Hfl, ahtoxhmhh nojincaxapn^oB h jihhh- 
P.ob , a TaKHte mgtoa KyjiLTypu TKaHen. Ha 3 aceAaHHH 6 bijih ocBemeHH cjieAyiomHe bo- 
npocn: 1) nocjieflOBaTejiLHHH xoa yjiBTpacTpyKTypHtix H3MeHeHHH b npoTonjiacTe pa3BH- 
BaiomHxcfl MHKpocnop (H. G. Dickinson, BejiHKoOpHTaHHa); 2) $yHKii;HH TaneTyMa, 3a- 
KjiiouaiomHecH b cHaOaceHHH pa 3 BHBaioni;Hxcfl MHKpocnop yrjieBO^aMH (L. Albertini c co- 
aBTopaMH, OpamjHa) h npe^mecTBeHHHKaMii cnoponojiJieHHHa (G. A. Pe 3 HHKOBa, CCCP); 
3) bjihhhhg pa3JiHHHHx $aKTopoB, b aacTHOCTii 3 apa?KeHHH napa3HTHuecKHMH rpnOaMm 
(J. G. Audran, OpaHijHH) h ^ghctbhh hh 3 Kiimii TeMnepaTypaMH (A. Souvre, L. Albertini, 
OpamjHH), Ha pa3BHTne nnjiBijeBHx 3epeH; 4) xapaKTep Mop$ojiorHuecKHx h ahtoxhmhug— 
ckhx pa3JiHHHH b cnopoAepMe ^epTHjiBHOH h CTepnjiBHOH nBiJiBn^Bi Ha npHMepe Vicia faba 
(J. G. Audran, J. Bouillot, OpamjHH). 

EojiBmoe BHHMaHne 6 bijio y^ejieHo OnoxHMHaecKOMy h n;HT 0 XHMHuecK 0 My nccjie^OBa- 
hhhm nnjiBHHKa h nujiBijBi noKpBiTOceMHHHBix h rojioceMHHHBix pacTeHHH (J. P. Mascaren- 
has, GniA; W. V. Dashek, R. R. Mills, CIHA; A. Gorska-Bryllass h aP-, IIHP; 
H. Miki-Hirosige, HnoHna). G homoiabio 3 JieKTpo(|)ope 3 a yAaaocB npoBecra TOHaanmee hc- 
cjie^OBaHne nocjie^OBaTejiBHoro xo^a cHHTe3a pa3JiHHHBix OejraoB npn npopacTaHHH n 
pocTe nBijiBn;eBOH TpyOnn (J. P. Mascarenhas). IIoKa 3 aHO, uto 50% OejraoB cHHTe 3 HpyeTca 
b nepBHe uacBi npopacTaHHH npn yaacTHii m-PHK caMoro 3 pejioro HBijiBn;eBoro 3epHa,. 
a 50% — Ha m-PHK, npoAyAnpoBaHHOH pacTymen nBijiBn;eBOH TpyOnoH. B xo^e npopacTa¬ 
HHH HBijiBn;eBoro 3epHa CHHTe3HpyexcH CBHme 300 pa3JiHUHBix OejiKOB. 

Gnen;HajiBHoe 3ace^aHne 5 hjio nocBameHo o 6 cy>K^eHHio BonpocoB HecoBMecTHMocTH r . 
n;HTonjia3MaTHHecKOH MyaccKOH CTepiuiBHOCTH, a TaKace pacmn^poBKe AHTOjiornuecKHx 
ochob Hacjie^OBaHHH. npo(J)eccop P. XareMaHH (R. Hagemann, TflP) npeAJiojKHJi KOHijen- 
ei;hh), oO-BHCHHiomyio pa3JiHUHBie thhbi Hacjie^OBaHHH, HaOjiio^aiomHecH y abgtkobbix pacTe¬ 
HHH. CorjiacHo 3 toh KOHqem^HH, b ocHOBe HacjieAOBamiH jie^KaT Tpn pa3jrauHBix cnocoOa 
pacnpeAejieHHH naacTHA h mhtoxohaphh npn o6pa30BamiH MyaccKoro raMeTO$HTa, bkjiio- 
ua h h HepaBHoe pacnpe^eneHne 3 Thx opraHejiJi. 

fljIH BBIHCHeHHH HpHHHH HeCOBMeCTHMOCTH, HpHBOAHIAHX K HapymeHHIO $H3HOJIOrH- 
uecKoro Ojiona MejKAy hbijibei;oh h cocoanaMH pBuiBqa, mnpoKO HcnojiB3yeTCH Ohoxhmii- 
HeCKHH HO^XOA. EHOXHMHUeCKHe aHaJIH3BI H03B0JIHI0T BHHBJIHTB HaJIHHHe B TKaHHX pHJIBIi;a< 
cnen;H(J)HHecKHx OejiKOB — Tan Ha3BiBaeMBix OejiKOB y3HaBaHHH. 

BojiBmaa uacTB ^oKJia^OB chmho 3HyMa Oujia nocBameHa yjiBTpacTpyKTypHBiM acneK- 
TaM MeracnoporeHe3a, pa3BHTHH 3apoABimeBoro Menraa h npon;ecca onjiOAOTBopeHna 
y noKpBiTOceMHHHBix h rojioceMHHHBix pacTeHHH. B 3 thx AOKJiaflax HamjiH OTpa>KeHHe co- 
BpeMeHHBie npeACTaBJieHHH o5 H3MeHeHiiax yjiBTpacTpyKTypu h cocTaBa opraHejm npoTO- 
naacTa npn $opMHpoBaHHH 3 apo^HmeBoro Menma (M. T. M. Willemse, Hn^epjiaHAH; 
J. Bednara, M. Kuras, B. Rodkiewicz, nHP; K. Kudlicka, M. Kuras, B. Rodkiewicz, 
nHP), 06 ocoOeHHOCTax cTpyKTypHOH opraHH 3 an;HH KJieTOK 3apoABimeBoro Menma 
(B. n. BaHHHKOBa, CGGP; M. Fougere-Rifot, OpamjHH; M. N. Philipson, HoBaa 3ejiaH- 
AHa; K. Turala-Szybowska, nHP; F. Kadej, nHP; H. J. Wilms, HnAepjiaHAH), o Mexa- 
HH 3 Me ABOHHoro onjiOAOTBopeHna h conpHJKeHHBix c hhm npon;eccax (M. Favre-Duchartre^ 
OpaHn,Ha; D. D. Cass, D. Russell, KaHa^a; H. J. Wilms, HHAepjiaHAu; c. H. Kopo5oBa, 
CGCP; H. G. EejiaeBa, GCCP; C. C. TaTHHijeBa, GGCP). 

Ha ceccHHx, nocBam;eHHHx BonpocaM anoMHKCHca h cpaBHHTejiBHOH aMOpnoaornn 
rjiaBHBIM o6pa30M noKpBiTOceMHHHBix pacTeHHH, 5HJIH HOABeAeHH HTOTH CpaBHHTeJIBHO- 
3 M 6 pHOJiorHuecKHx HCCJieAOBaHHH pa^a hophakob h ceMencTB (3. H. HnKHTHaeBa, CGCP;. 
J. Malecka, nHP), aHajiH 3 a anoMHKTHHHoro h noaoBoro penpoAyKTHBHux npon;eccoB. 
y HOKpHTOceMHHHBix pacTeHHH (S. Asker, IIlBen;HH; R. Czapik, nHP), a Tanate o 6 o 6 m;eHH 
HMeiomnecH ABHHHe o HaanaHH aABeHTHBHon 3 m 5 phohhh y Angiospermae (T. H. HayMOBa,. 
GCCP) h anoraMHH y nanopoTHHKOB (J. P. Tilquin, Bejibrna). 

npn o 6 cy>KAeHHH BonpocoB 3M5pnoreHe3a 6 hjih 3aTpoHyTH caMHe pa3JinaHHe acneKTH 
3 Toro npon;ecca. Bonpocn TeopeTHaecKon aMOpnojiorHH 6 hjih ocBemeHH b AOKjiaAe npo- 
^eccopa M. C. HKOBjieBa (CCCP), BHCTynHBmero c KOHn;enii;HeH o pemaiomen pojin pa 3 - 
jihhhhx thhob MeH03a b 3bojhoei;hh BHcmux pacTeHHH. Ha npHMepe nopaAKOB Ranales 
h Helobiales npo^eccop 5K. THHLap (J. L. Guignard, OpaHn;Ha) HOKa 3 aji 3 HaaeHne 3 M 6 pno- 
reHHH aJih pemeHna HeKOTopux KapAHHajiBHHx BonpocoB TaKcoHOMHH h ^HjioreHHH. npo- 
$eccop n. P. Bean (P. R. Bell, BejiHKoOpnTaHHa) b CBoeM AOKJiaAe ocTaHOBHjica Ha yjiBTpa- 
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C TpyKTypHOH xapaKTepncTHKe MHKpocnoporeHe3a nanopoTHHKOB. IIpHMeHeHHe ajieKTpoH- 
0 OH MHKpOCKOHHH n03B0JIHeT BCKpBITB HOBH 6 CTOpOHH raMeTO$HTHO-CHOpO$HTHOrO IJHKJia. 
^oKJiaAH aji.-Kopp. AH MGCP A. A. He 6 oTapa (GGGP) h 0. SpAejiBCKOH (0. Erdelska, 
tjCCP) 6hjih nocBHmeHH HeKOToptiM acneKTaM Ba 3 HMOOTHomeHHH 3apoAHma h 3hao-‘ 
cnepMa b xo^e 3 M 6 pnoreHe 3 a hokphtocgmhhhhx pacTeHHH. Ilpo^eccop KpaKOBCKoro Hreji- 
jioHCKoro yHHBepcHTeTa M. Phhkobckhh (M. Ryczkowski) ycnemHo npoAOJDKaeT nccjieAO- 
UaHHH no BHHCHeHHIO $H 3 HKO- 6 HOXHMHHeCKHX rpa^HeHTOB B CeMHnOHKe Ha pa3JIHHHHX $a- 
3 ax 3M6pnoreHe3a. B KaaecTBe noKa 3 aTejien 3thx rpaAHeHTOB 6 epyTca He tojibko BejraaHHa 
OCMOTHHeCKOrO ^aBJieHHH, HO TaKJKe CKOpOCTB flBIXaHHH H CB06oAHHe aMHHOKHCJI OTH. 

H3yaeHHe yjiBTpacTpyKTypn njiacTHAHoro annapaTa b 3M6pnoreHe3e HeKOTopnx 
HOKpHTOceMHHHHx pacTeHHH no 3 BOJiH.no BHCKa3aTB HeKOTopne npe^CTaBjieHHH o reHe3Hce 
HJiacTHA h hx OHToreHeTHnecKHx npeo6pa30BaHHHx (r. H. JKyKOBa, GGGP). 

OT,n;ejiBHoe 3 aceAaHne cnMH03HyMa 6bijio nocBameHo 3 KcnepHMeHTajiBH 0 z 3m6phojio- 
thh. Bhjih paccMOTpeHH Bonpocn 3KcnepnMeHTajiBHoro HccjieAOBaHHH AH$<J>epeHn;Han;HH 
3 apo^Hma hokphtocgmhhhbix (T. B. BararnHa, B. E. BacnjiBeBa, GGGP), a Taione ajieK- 
TpoHHOMHKpocKOHHnecKoro h 6 HOXHMHHecKoro HCCJie^oBaHHH njiacTHAHoro aunapaTa 3apo- 
flHma Linum (A. Pretova, HCCP). 3M6pnojiorH TaKace Be^yT HccjieAOBaHHH npon;ecca <£op- 
MHpoBaHHH hhjibijh b ycjioBHflx 3 KcnepHMeHTa (M. Willemse, HH^epjiaH^H), a Taione ee 
ycTOHHHBOCTH k hh3Khm TeMnepaTypaM (B. Barnabas, BHP). 

CoBeTCKaa AejieraijHH Ha VI MeacAynapoAHOM CHMH03nyMe no n;HT03M6pHOJiorHH pacTe¬ 
HHH 6 Hjia~ npe^cTaBjieHa 3 M 6 pHOJioraMH 6 6 oTaHHaecKHx yapeacAeHHH cTpaHH. B Hee bxo- 
flHjra coTpy^HHKH EoTaHHHecKoro HHCTHTyTa hm. B. JI. KoMapoaa AH CCGP r. Jlemm- 
rpa^a (npo$eccop M. G. Hkobjigb, 3 aBeAyK>in;HH jia 6 opaTopHez 3 M 6 pnojiorHH HHCTHTyTa — 
rJiaBa ABJieraijHH, aoktop 6 HOJiorHaecKHx HayK T. B. EaTmuHa, KaH^n^aTH 6 HOJiorHae- 
ckhx HayK B. E. BacnjiBeBa, T. H. JKyKOBa, G. H. Kopo 6 oBa, T. H. HayMOBa, 3. H. Hhkh- 
THaeBa), coTpyAHHKH HHCTHTyTa 6 oTaHHKH hm. H. T. Xojioahoto AH YCCP (KneB) 3 aBe- 
AyiomHH OT^ejioM 3 M 6 pHOJiorHH, aoktop 6 HOJiornaecKHX HayK B. n. BaHHHKOBa h KaH^H- 
AaT 6 HOJiorH^ecKHx HayK G. II. IIImuieBaa, ^npeKTop EoTaHnaecKoro ca^a AH MGCP, ajieH- 
KoppecnoH^eHT AH MGCP A. A. He 6 oTapB (KmnHHeB), coTpyAHHKH HHCTHTyTa 6 oTaHHKH 
AH TGGP r. Amxa 6 aAa aoktop 6 nojiorHaecKHx HayK H. G. EejmeBa h KaH^H^aT 6 nojiorH- 
aecKHx HayK G. C. TaTHHijeBa, CTapmHH HayaHHH coTpy^HHK HHCTHTyTa 6 oTaHHKH 
AH rCCP (T6hjihch) aoktop 6 HOJiorHaecKHx HayK T. E. TBajiaA 3 e h CTapmHH HayaHHH co- 
Tpy^HHK HHCTHTyTa 6 oTaHHKH AH Y 3 GGP (TamKeHT) KaH^H^aT 6 HOjiorHaecKHx HayK 
J[. K). TypcyHOB. B flOKJiaftax ajieHOB cobgtckoh AOJieraijHH HanuiH OTpaaceHne pa 3 jma- 
Hue HanpaBJieHHa HccjieAOBaHHH b o 6 jiacTH 3M6pHOjiorHH pacTeHHH, BeAymneca b Hamen 
cTpaHe* 

EjHTOXHMHaecKoe HccjieflOBamie 3apo^HmeBoro MemKa Nicotiana tabacum L. HOKa3ajio, 
hto pa3BHBaioni;aaca HHijeKjieTKa xapaKTepH3yeTca ajihtgjibhbim S nepnoAOM, MeHee npo- 
flOJDKHTejiBHtiM G x nepnoAOM h kopotkhm G 2 nepnoAOM. TaKoe cooTHomeHHe napaMeTpoB 
MHTOTnaecKoro u;HKjia OTjraaaeT aHn;eKjieTKy ot coMaTHaecKHx KJieTOK h pa3BHBaK>m;HxcH 
MyjKCKHX raMeT. HApa aHn;eKJieTKH h AempajiBHOH kjigtkh OTJinaaioTca Apyr ot APyra $h- 
3HK0-XHMHaeCKHM COCTOHHHeM XpOMaTHHa H KOJIHHeCTBOM PHK. 3tH HApa, OAHaKO, o6jia- 
AaioT $yHKH;HOHaaBHHM cxoactbom — ohh Majio aKTHBHH MeTa6ojiHaecKH. noAo6HHe noKa- 
3aTejiH cBOHCTBeHHH TaKHte jinyiHH, nmeHHAe h HOACOJiHeaHHKy (B. II. BaHHHKOBa). 

H3yaeHne pa3BHTHa cnepMHeB y npeACTaBHTejien pa3JinaHHx ^HjioreHeTnaecKHx 
rpynn HOKpHTOceMHHHHx pacTeHHH (G. C. TaTHHn;eBa) noKa 3 ajio, hto cnepMHoreHe 3 npo- 
TeKaeT no o 6 m;eH cxeMe c 3 aBepmeHHeM MHTOTnaecKoro AHKjia b hhjibagbom 3 epHe. KpoMe 
Toro, CAeJiaH bhboa o eAHHoo6pa3HH $opMH cnepMHeB y HOKpHTOceMaHHHx, KOTopaa pac- 
CMaTpHBaeTca HAeajiBHon c tohkh 3peHHa THApoAHHaMHaecKHx KaaecTB y TaKHx jioko- 
MOTOpHHX CTpyKTyp, KaK cnepMHH. 

B AOKJiaAe H. G. EejiaeBOH 6 njia H3Ji05KeHa ToaKa 3 peHHa aBTopa Ha hphhhhh pacxo- 
HCAenna cnepMHeB b 3apoAumeBOM MemKe HOKpHTOceMHHHHx nocjie BHxoAa hx H3 CHHep- 
thah. IlepBHH cnepMHH ABHJKeTca 6 jiaroAapa aKTHBHOMy npHBjieaeHHio ero o6ojiohkoh 
aHD;eKJieTKH, a BTopon naccHBHO nepeMeni;aeTca TOKaMH u;HTonjia3MH b u;eHTpajiBHOH 
KJieTKe. IIpnaHHOH H3MeHeHna abhjkghhh n;HTonjia 3 MH aBjiaeTca npoHHKHOBeHne b Hee 
cnepMHa. 

EjHTOJiorHaecKoe HccjieAOBaHHe npon;ecca onjiOAOTBopeHHa y Scilia sibirica h Zea mays 
H 03 B 0 JIHJI 0 npOCJieAHTB HOBeAeHHe My>KCKHX H JKeHCKHX XpOMOCOM H HAPHmeK B HApe 3H- 

toth ,(G. H. Kopo 6 oBa). npocTpaHCTBeHHoe pacnojio>KeHHe xpomocom b HHTep$a 3 HHx hojio- 
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BBIX ?KeHCKHX HApaX aHaJIOrHHHO TaKOBOMy B HApaX COMaTH^eCKHX KJieTOKI XpOMOCOMBI CBH- 
3aHH c oOojiohkoh HApa He tojilko TenoMepaMH, ho h APyrnMH cbohmh yaacTKaMH. Tejio 
XpOMOCOMH MeJKAy A^yMfl COCeAHHMH TOHKaMH KOHTaKTOB 06pa3yeT neTJIH, KOTOpne MOryT 
KOHTaKTHpOBaTB C HAPHIHKOM, eCJIH AOCTHrHyT COOTBeTCTByiOmeH AJIHHH. fljIHHa HeTeJIt 
xpomocom hojiobhx HAep HMeeT HBHyio BHAOByio cnen;H(J)HHHOCTB. B HApe 3Htoth h nepBHa- 
hom HApe 3HAOcnepMa HaOjnoAaeTca cerperan;HH MyaccKoro h aceHCKoro xpoMaTHHa. Ilocjie 
ynoAo6jieHHH MyaccKHx h aceHCKHx xpomocom APyr APyry no cTeneHH cnnpa jih3 ar^nn 3Ty 
cerperan;HH) HaOaioAaTB TpyAHo , ho b npo$a3e I AOJieHHa aHAOcnepMa y Kynypy3H OHa ot- 
HeTJIHBO BHHBJIfleTCH. 

UccjieAOBaHHe nocjieAOBaTejiBHHx $a3 oroiOAO.TBopeHHH y 5 bhaob ceM. Onagraceae 
noKa3ajio, hto nepBBin mhto3 b aApax 3HroTBi HacTynaeT nocae nojiHoro cjinaHHa aAep ra- 
MeT (r. E. rBajiaA3e). 3 to ho3bojihjio hphhth k 3aKjnoaeHHio, hto onjiOAOTBopeHHe y H3yaeH- 
hhx bhaob npoTenaeT no npoMeacyTOHHOMy THny. 

3KcnepHMeHTajiBHoe HCCJieAOBaHHe AH<t>$epeHn;Han;HH 3apoABima y HeKOTopnx hokphto- 
ceMaHHHx pacTeHHH ho3bojihjio BBiaBHTB OAHy H3 $a3 3M6pnoreHe3a, Ha3BaHHyio aBTopaMH 
KpHTHHeCKOH, HaHHHaa C KOTOpOH 3apOA&im CTaHOBHTCa He3aBHCHMHM OT MaTepHHCKOro 
opraHH3Ma, aBTOHOMHHM (T. B. BaTHrnHa, B. E. BacnjiBeBa). Oahhm H3 npn3HaKOB bbto- 
homhocth CHHTaeTca chocoOhoctb 3apoAHma pacTH Ha 6e3ropMOHajiBHOH cpeAe h pa3BH- 
BaTBca b HopMajiBHoe pacTeHne. Abtohomhoctb 3apoAHma aoToca, HanpnMep, OTMeaeHa 
Ha 10—11-h ashb nocae omuieHna. Abtohomhoctb 3apoA&ima paccMaTpnBaeTca nan reHe- 
TnaecKHH npH3HaK, 3acjiy5KHBaioni;HH cneijHajiBHoro nccjieAOBaHHa. 

B jiaOopaTopnn 3M6pnojiorHH EoTaHnaecKoro caAa AH MGCP BeAeTca 3KcnepHMeH- 
TaJIBHOe HCCJieAOBaHHe BJIHHHHH pa3JIHHHBIX $aKTOpOB epeAH H $H3HOJIOrHHeCKH aKTHBHHX 
Bem;ecTB Ha npon;ecc 3M6pno- h 3HAOcnepMoreHe3a y paAa KyjiBTypHHx pacTeHHH 
(A. A. HeOoTapB). Ha paHHnx $a3ax 3M6pnoreHe3a 3HAOcnepM nrpaeT He tojibko Tpo^nae- 
cKyio pojiB, ho aBjiaeTca TaKJKe oahhm 113 $aKTopoB AH^^epeHAHaAHH 3apoAHma. 

3M6pHOJiorHaecKoe H3yaeHHe Euonymus (Celastraceae), Opuntia,\Sarcococca ( Buxaceae ), 
Citrus limon , Poncirus trifoliata (Rutaceae) HOKa3ajio, hto pa3BHTHe penpoAyKTHBHbix CTpyK- 
Typ ao h nocae ABeTemia hpohcxoaht y hhx c OTKJioHeHHHMH ot hopmh. HanOojiee pe3Ko^ 
ohh BHpajKeHBi b poAe Sarcococca, hojihoctbio yTpaTHBmeM chocoOhoctb k aM$HMHKCHcy.. 
flejiaeTca bhboa, hto Hyn;ejiJiapHaa h HHTeryMe ht a ji BHaa 3m6phohhh HMeioT OojiBmoe 3Ha- 
aeHHe ajih noAAepacaHHa ceMeHHoro BOcnpoH3BeAeHHa yKa3aHHHx pacTeHHH (T. H. Hay- 
MOBa). 

GpaBHHTejiBHO-3M6pHOJiorHaecKoe HCCJieAOBaHHe Piper ales (3. H. HnKHTHaeBa) hoa- 
TBepAHJio AP® BHee npoHexoJKAOHHe h ecTecTBeHHoc.TB TaKCOHa. Poa Peperomia xapaKTe- 
pH3yeTca cjiaOo An$<t>epeHn;HpoBaHHHM 16-HAepHHM 3apoAHmeBHM MemKOM h roMoreHHHM 
KJieTOHHHM BBICOKOnOJIHnJIOHAHBIM 3HAOCHepMOM, HTO peAKO BCTpeHaeTCH epeAH HOKpHTO- 
ceMaHHHx. Boaee nporpeccHBHoe HanpaBjieHHe pa3BHTHa CBa3aHO co cneijHajiHsaAHeH. 
3jieMeHT0B 3apoAHmeBoro Menraa, TKaHH 3HA0cnepMa h Hyn;ejiJiapHOH TKaHH, HaOjiioAae- 
moh b poAax Piper h Houttuynia . 

Ilpn n;HT03M6pHOJiorHaecKOM H3yaeHHH canoHHHOHOCHtix pacTeHHH GpeAHen A3hh 
H3 ceM. Caryophyllaceae (fl. K). TypcyHOB) ycTaHOBJieHH hphhhhh HH3KOH ceMeHHOH npo- 
AyKTHBHocTH: 3 ceManoHKH H3 4 3ajio>KHBmHxca, nan npaBHjio, OTMHpaioT; 30—34% ceMa- 
noaeK bo BpeMa MaccoBoro ijBeTeHHa noeAaeTca HaceKOMHMH (TpnncaMH); bo BpeMa Macco- 
Boro co3peBaHHa ceMaH hojihoctbio BHcuxaioT BereTaTHBHHe aacTH pacTeHHH. 

KteyaeHHe yjiBTpacTpyKTypHHx npeo6pa30BaHHH njiacTHAOMa b 3M6pnoreHe3e HeKOTO- 
pHX HOKpHTOCeMHHHHX paCTeHHH H03B0JIHJI0 BHCKa3aTB CJieAyiOmee npeAHOJIOJKeHHe 
(r. H. JKyKOBa). IIjiacTHAH totoboh k nepBOMy AeJieHHio 3htoth abgtkobhx pacTeHHH reHe- 
TnaecKH oahothhhh. 3to hpohcxoaht b pe3yjiBTaTe onpeAejieHHHx npeo6pa30BaHHH njia- 
ctha raMeT b xoAe hx cjiiihhhh. B ocHOBe A^JiBHenmeH rHCTOjiorHaecKOH An^epeHAHaijHH 
HJiacTHA h hx oHToreHeTHaecKOH TpaHC(J)opMau;HH jieataT A H $$oponn;HaEi;Ha TKaHen 3apo~ 
Auma h B3pocjioro pacTeHHH, a Taione CMeHa (^yHKAHH HJiacTHA. 

Hcxoah H3 Hajinana Tpex ochobhhx thhob Meno3a y pacTeHHH (3HroTHoro, cnoporeH- 
Horo, raMeTHoro) pa3pa6oTaHa KOHAenAHa 3 bojiioii;hh ochobhhx rpynn cocyAHCTHx pacTe¬ 
HHH (M. C. HKOBjieB). B ocHOBe 3 bojhod;hh abgtkobhx pacTeHHH jieatHT raMeTHHH thu 
M eno3a, rojioceMHHHHx — cnoporeHHHH h Bcex ocTajiBHHx — 3 htothhh. 

XoaeTca otmcthtb npeKpacHyio opraHH3an;Hio VI MeatAynapoAHoro aMOpHOjiornae- 
cKoro chmho 3HyMa. OpraHH3an;HH ctojib npeACTaBHTejiBHoro CHMH03HyMa — Aono TpyA- 
Hoe, h TeM He MeHee nojiBCKne yaeHHe bo rjiaBe c npo^eccopoM B. PoAKeBnaeML 
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ycnemHo cnpaBHjincB c hhm. 3ac6AaHHH hochjih hgtkhh h ^©jioboh xapaKTGp. CTporo co 6 jho-' 
^aJiCH perjiaMeHT b BicTyn ji e hhh. 

COBeTCKHX 9M6pHOJIOrOB 3 HaHHT 6 JIBHBIH HHT 6 p 6 C npGACTaBHJI BBICOKHH MGTOAHHG- 
CKHH ypOBGHB 3aCJiyniflHHHX MaTGpHftJlOB HCCJIG^OBaHHH BJIGKTpOHHaH MHKpOCKOHHH, 
AHT0(|)0T0M6TpHH, aBTOpaAHOrpa$HH, AIXTOXHMHH, 9JI6KTpO$OpG3 66 JIKOB, M 6 TOA KyjIBTypBI 
TKBHGH H AP* CnMlI03HyM npOA 6 MOHCTpHpOBaJI B03p0CIIIHH HHTGpGC GM^pHOJIOrOB K AGJIOMy 

p^wy A^d^yccHOHHBix BonpocoB. Mhothg AO KJ iaAM 6 bijih iiocbhiaghh KoppGJiHTHBHOMy pa3- 

BHTHH) PB3JIHHHBIX CTpyKTypTTTJY KOMIIOHGHTOB CGMHHOHKH H HX (J)yHKAHOHaJIBHOMy B3aHMO- 
AeHCTBHH). IIpOflBHJICfl 3 HaHHTGJIBHHH HHTGpeC 9M6pHOJIOrOB K OCO 66 HHOCTHM yjIBTpaCTpyK- 
TypBT 30H KOHTaKTa MGJKAy pa 3 JIHHHBIMH 9 JIGMGHTaMH 3apOAHIHGBOrO MGHIKa H OKpy>KaiO- 
mHX TKaHGH CGMHHOHKH K AHTOXHMHH H ^HOXHMHH KJI 6 TOUHBIX O^OJIOHGK (J. Bcdnara, 

M. Kuras, B. Rodkicwicz, IIHP; M. FougGrG-Rifot, OpaHijHH; H. Dickinson, Bgjihko- 

6pHTaHHfl; D. BgII, BGJIHK06pHTaHHH, H AP-)- BoJIBHIOG BHHMaHHG 6HJIO yAejIGHO TaK5K6 H 
HJiacTHAHOMy annapaTy pacTGHHH, yjiBTpacTpyKTypc h noBGAeHnio njiacTHA b npoijGccax 
MHKpO- H MGracnoporGHG3a, 9M6pnO- H 9HAOCnGpMOrGHG3a. 3 tO HamjIO OTpaJKGHHG B AOKJia— 
Aax P. XarGMaHHa (R. Hagcmann TR P), A. IIpgtoboh (A. Prctova, HCCP), V. H. 5KyKO- 
boh (GGCP), EcAHapBi, M. Kypaca h B. PoAKGBiraa (J. Bodnara, M. Kuras, B. Rodkio- 
wicz, IIHP), M. Oy>KGp-PH(J)0 (M. FougGrG-Rifot, OpaHijHH), X. T. flHKHHCOHa (H. G. Dic¬ 
kinson, BGJIHK06pHTaHHH) H II. EGJIJia (P. BgII, BGJIHK06pHTaHHH). H3yHGHHG yjIBTpa- 
CTpyKTypn njiacTHAOMa b yKa3aHHHx npon;6ccax upgactubjihgt 6ojiBmon hhtgpgc rjih. pac- 
mH(J)pOBKH AHTOJIOrH^IGCKHX OCHOB HaCJIGAOBaHHH. 

B 6GCGAaX C 3apy6G>KHHMH yHGHBIMH nOAHHMaJICH Bonpoc 0 paemnpGHHH MGJKAyH^pOA^ 
HB1X HayHHHX CBH36H nyTGM B3aHMHOrO o6MGHa COTpyAHHKaMH RJIH. UpOXOJKAeHHH CTa5KH- 
PObkh. K HHCjiy jia6opaTopnH, npGACTaBjiHioiAHx 6ojiBmon hhtgpgc a eh o6MGHa ohhtom 
9M6pHOJIOrHHGCKHX HCCJIGAOBaHHH, CJIGAyeT npGJKA® BCGrO OTHGCTH Jia6opaTOpHK> 60TaHHKH 
BarGHHHrGHCKoro yHHBopcHTGTa (HnAepjiaHAH), JIa6opaTopnio 6oTaHHKH yHHBopcHTGTa 
Bopao (TajiGHc, OpaHn;HH), JIa6opaTopHio 6oTaHHKH HHCTHTyTa 6oTaHHKH GAH b EpaTH- 
CJiaBG (HCCP), OTAejI rGHGTHKH CGKIJHH 6H0JI0rHHGCKHX HayK VHHBGpCHTGTa MapTHHa JIio- 
TGpa b XajuiG-BHTTGH6GprG (TJSJ?) h Apyrno Jia6opaTopHH. 

OHGpGAHOH VII MGJKAynapOAHHH 9M6pHOJIOrHHGCKHH CHMH03HyM pGHIGHO npOBGCTH 
b IIparG (HCCP) b 1982 r. HaMGHGHa nporpaMMa h AaJiBHGHmnx hoao 6 hhx bctpgh 9M6pno- 
jioroB pa3jiHHHHx CTpaH c HHTGpBajiOM b 2 roAa b HnAepjiaHAax h OpaHijHH. 

M. C. Hnoejiee , r, H. TRynoea .. 

BOTaHHHGCKHH HHCTHTyT IIOJiyHGHO 1 VIII 198(L 

hm. B. JI. KoMapoBa AH GCCP, 

JlGHHHrpaA. 
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3ACE,H;AHHE nAJIHHOJIOrHHECKOil KOMHCCHH 
BCECOK)3HOrO EOTAHHHECKOrO OEmECTBA, 
nOCBHID|EHHOE KAPTAM PACTHTEJIEHOCTH TEPPHTOPHH CCCP 

b tojioh;ehe 

L. A. KUPRIANOVA. THE SESSION OF THE PALYNOLOGIGAL COMMISSION OF THE 
ALL-UNION BOTANICAL SOCIETY DEDIGTATED TO THE MAPS OF VEGETATION OF THE 
TERRITORIAE USSR IN THE HOLOCENE 

Ha 3ace^;aHHH najiHHOJiorHnecKOH komhcchh BEO 13 V 1980 r. coctohjich AOKJiaA 
H. A. XoTHHCKoro (HHCTHTyT reorpa$HH AH GGGP, MocKBa) «KapTH pacTHTejiBHOCTH 
TeppHTopnn GGCP b rojion;eHe (Tpn xpoHOcpe3a: 8500, 5500, 3500 jieT Ha3afl)». 

Kan OTMeTHji AOKjiaATHK, noKa3aH?HHe hm KapTH npeACTaBjmioT co6oh nacTB pa6oTH 
no cocTaBjieHHio aTjiaca «najieoreorpa(J)HH TeppHTopHH GGGP b no3AHeM njieHCTon;eHe h 
rojion;eHe». B n;ejioM aTjiac 6yAeT coAepn^aTB cepmo KapT pacTHTejiBHOCTH, hohb, bchhoh 
M ep3JioTH, KjiHMaTa h flpyrnx KOMnoHeHTOB npnpoAHOH cpe^H b no3AHeM njieHCTon;eHe h 
rojion;eHe. B AOKJiaAe 6 hjio cKa3aHo tojibko o rojion;eHOBHx KapTax, KOTopne ftyjiyT H3AaHH 
noA peAaKAHen M. H. HemnTaATa h H. A. XoTHHCKoro, hbjihioiahxch pyKOBOAHTejiHMH pa- 
6 ot no cocTaBjieHHio KapT. 

Xothhckhh npoAeMOHCTpnpoBaji 3 KapTH pacTHTejiBHOCTH rojion;eHa GGGP: 1 — KapTa 
pacTHTejiBHOCTH b 6opeajiBHoe BpeMH (okojio 8500 JieT Ha3afl), 2 — KapTa pacTHTejiBHOCTH 
b no3AHeaTjiaHTHHecKoe BpeMH (okojio 5 thc. JieT Ha3aA); 3 — KapTa pacTHTejiBHOCTH 
b cpeAHecy55opeajiBHoe BpeMH (okojio 3500 JieT Ha3aA). Macnrra6 KapT b opnrHHajie — 
1 : 8 mjih. , npn H3AaHHH — 1 : 15 mjih. B ocHOBy nocTpoeHHH rojiopeHOBHx KapT pacTH- 
TejiBHocTH nojio>KeHH pe3yjiBTaTH najiHHOJiorHHecKoro H3yneHHH okojio 700 pa3pe30B h 
npHMepHo 270 asthpobok no C 14 . 

Ha KapTax noKa3aHBi cjieAyioiAHe thhh pacTHTe jibhocth: TyHApoBHH, 6opeajiBHHH, 
neMopajiBHHH, CTenHon, ny cthhhhh . B paMKax othx throb bhacjihiotch rpynnH pacra- 
TejiBHHx (J)opMaii;HH, KOTopHe cooTBeTCTByioT $opMan;HHM, npeACTaBjieHHHM Ha coBpeMeH- 
hhx KapTax pacTHTejiBHOCTH. Oco5hh HHTepec cjiymaTejieH BH3Bajin HOKa3aHHHe Ha Kap¬ 
Tax MacmTa5H 30HaJIBHHX CABHrOB H MHrpaiJHOHHHX, aBTOXTOHHHX npOpeCCOB B HCTOpHH 
pa3BHTHH pacTHTeJIBHOrO HOKpOBa. 

Xothhckhh coo5hi;hji, hto pernoHajiBHHMH KypaTopaMH no cocTaBjieHHio KapT hb- 
jihiotch A. A. Gen5yTHC, A. T. ApTiomeHKO, T. A. EjiHHa, T. A. Gepe5pHHHan, B. G. Boji- 
KOBa, O. JI. JIhcc, B. A. EejiOBa, A. B. Jlonaraa, T. H. KanjiHHa, T. BonpcKan h 
T. M. JleBKOBCKaH. 

flOKJiaA BH3BaJI OJKHBJieHHyiO AHCKyCCHIO. npHBeAy 3AeCB HeKOTOpHe BHCTyHJieHHH. 
E. M. JlaspeHKo (EoTaHHnecKHH HHCTHTyT hm. B. JI. KoMapoBa AH GGCP, BHH) otmothji 
orpoMHyio pa5oTy, npoBeAeHHyio no cocTaBjieHHio KapT, h HecoMHeHHyio nojiB3y, KOTopyio 
OHa npHHeceT. najiHHOjioraM Heo5xoAHMO KaK mojkho 5ojiBme 3HaTB o coBpeMeHHOH pacTH- 
TeJIBHOCTH H CTpeMHTBCH K 60 Jiee TOHHHM OHpeAeJieHHHM HHJIBIJH H CHOp, B CBH3H C HeM Tpe- 

6yeTCH npHMeHeHHe hoboh ajieKTpoHHon tcxhhkh. 05haho, hto cTenHHe h ny cthhhhc 30hh 
na KapTax ocTajincB b ochobhom 6ejiHMH nHTHaMH. 

EojiBmoe 3HaneHHe rjik peKOHCTpyKijHH pacTHTejiBHOCTH nponnioro hmciot H3yneHHe 
noBepxHOCTHHx npo5, jieTynecTH hhjibijh, $opMHpoBaHHH cnopoBO-nHjiBijeBHx cneKTpoB 
Ha noBepxHocTH hohbbi. EcTecTBeHHHH noKpoB MeHHeTCH, h noaTOMy npo5H cjieAyeT 6paTB 
b Majio H3MeHeHHHx coo5m;ecTBax. Heo6xoAHMO co3BaTB MeTOAnnecKoe coBenjaHHe no BceM 
3THM BOnpOCaM. 
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B. H. XoMyTOBa (Hhcthtyt 03epoBeAeHHa AH GGGP) CKa3ajia, hto npn TaKoro po^a. 
pa6oTe xopomHMH o6i>eRTaMH aBaaiOTCR pa3pe3H RpynHHX 03ep, tbrux Kan JIaAOJRCRoe,. 
OHe>KCKoe. 3Aeci> caMa npnpoAa AaeT HaM o6o6m;eHHbie ^narpaMMH. 

E. T. Eo6poB (EHH) otmgthji, hto cocTaBJieHne KapT roaon;eHa noTpe6oBaao 6oaBinoir 
pa6oTH. Tanne RapTH HyjRHH caMBiM pa3amraHM cneijHajracTaM. XoTejiocB 6h o6paTHTB 
BHHMaHHe Ha HeKOTopBie He^OHeTH, a hmghho Ha HeAOCTOBepHocTB HeKOTopnx onpe- 
^eJieHHH hbijibijh: HanpHMep, TpaAHipiOHHO yKa3HBaeTca nHJEbqa Picea omorika 
fljia flajiBHero BocTona, Tor^a Ran 3Ta ceRii;HR po^a TaM HHRor^a He4)Biaa npe^CTaBjieHa; Ta- 
rhx HcnpaBJieHHH onpeAeaemra b naanHoaornaecRon jiHTepaType mhojrgctbo, h 3to Ha^a 
yqHTBIBaTB. MojReT 6BITB, 6hJIO 6h HOJie3HO RpHTHHeCRH nepeCMOTpeTB CHHCRH HaXOflOR H 
npoBepHTB HOMeHRjiaTypy bhaob. 

JI. A. KynpnHHOBa (EHH) CRa3ajia, hto cocTaBJieHHe RapT pacTHTejiBHOCTH roao- 
u;eHa GCGP noABOAHT HTor pa6oTBi najiHHOJioroB 3a MHorne ro^Bi. KapTH hbjihiotch noae3- 
hhm noco6neM ^jih 6oTaHHROB, reorpa^OB, reojioroB, apxeojioroB, najiHHOJioroB. Ho CAe- 
jiaHBi ohh, r cojRajieHHio, Ha ypoBHe poaobbix h ceMencTBeHHHx onpe^ejieHHH, hto, rohghho, 
He yflOBjieTBopaeT coBpeMeHHHM Tpe6oBamiRM. Heo6xoAHMO TaRjRe otmgthtb, hto h b Ha- 
CToamee BpeMa pa6oTBi no nBiaBijeBOMy aHajiH3y em;e Be^yTca noam 6e3 bhaobhx onpe^e- 
aeHHH. 3 th RapTBi — nepBoe 6oaBmoe o6o6m;eHHe pa6oT no mjjiBijeBOMy aHaan3y, i Haflo 
Ha^eaTBca, hto hx noaBaemie ftyjipT CTHMyanpoBaTB flajiBHeirame nccae^oBaHna b 3toh 
o6jiacTH. 

B 3aRjnoaeHHe 6 hho BHCRa3aH0 noaceaaHne o CRopenmeM ony6aHROBaHnn RapT. 

JI. A. Kynpunnoea. 

EoTaHnaecRHH HHCTHTyT IIoayaeHo 28 X 1980*. 

hm. B. JI. KoMapoBa AH GGGP, 

JleHHHrpaA- 


HHOOPMAIJHH 

0 nPOBE^EHHH III MEffiftyHAPOftHOrO KOHITECCA 
no 3 KOJiornn b baphiabe (nHP) b 1982 r. 

TpeTHH MejR^yHapoAHHH ROHrpecc no aRoaornn cocTOHTca b BapmaBe (nHP) 5— 
11 IX 1982 r. no a arnAon MeHCAynapoAHon accon;Han;HH aRoaoroB (INTEGOL), ceRAnn 
aRoaornn MeacAynapoAHoro coi03a 6noaornaecRnx HayR n IIoaBCROH ARaAeMnn HayR. 

OcHOBHaa TeMa 6yAymero ROHrpecca «9Roaorna RaR ocHOBa cpeAoperyanpoBaHna n 
aeaoBeaecRoro 6aarococToaHna». B nporpaMMy ero bxoart 6 ochobhhx naeHapmjx 3aceAa- 
hhh n TeMaTnaecRH CBa3aHHHe c hhmh ceRii;HOHHHe 3aceAamiR, a TaRace cneijHaaBHHe chm- 
no 3 iiyMH, opraHH3yeMBie pa6oanMH rpynnaMH INTEGOL. Hnace nepeancaembi TeMH naa- 
HnpyeMHx CHMno3nyMOB. 

A. IIpoEi;eccBi, HHTerpnpyioni;He brochctgmh h aaHAma$T. A.l. IIotor aHeprnn RaR 
$aRTop, HHTerpnpyioni;HH aRoaornaecRiie gahhhijh (environmental units).A.2. MexaHH3MBL 
nepeHoca, o6MeHa n HaRonaemia BemecTBa b pa3anaHHx aRoaornaecRnx BHAeaax (environ¬ 
mental units). A.3. Enon;eHOTHHecRHe n nonyaan,noHHHe B3anM03aBHCHM0CTH MejRAy bro- 
cncTeMaMH. A.4. Bnoaorna ROHTaRTHHx 30H, aROTonoB n 6api>epHHx 30H MeatAy brochctg- 
MaMH. A.5. IIpo6aeMH, cBa3aHHHe c H3yaeHneM noanaRoencTeMHHx eAiimm,. A. 6. Mgtoahrk 
H 3 yaeHna RpynHHx aRoaornaecRnx chctgm (BRaioaaa MOAeanpoBaHne). 

B. Ilporpecc b noHHMamm B3aHMOAencTBnn opraHH3MOB b aRoaornaecRnx cncTeMax.. 
B.l. PoaB napa3HTOB b aRoaornaecRHx cncTeMax. B.2. BRoaorna n 3Toaorna: CHHTeTHae- 
crhh noAXOA- B.3. fleMorpa^na pacTemm. B.4. B3anMOOTHomeHna xnm;HHRa n >RepTBH.. 
B.5. CTpaTernn n TaRTHRH 5 rh3hghhhx AHRaoB. B.6. BBoaiOAHOHHaa aRoaorna n reHe- 
THRa. 
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G. BoccTaHOBJieHHe h CTa6HjiH3au;HH KaaecTBa cpe^H. G.l. Teopna h npaKTHKa MeTo- 
AOB BOCCTaHOBJieHHfl npHMeHHTejIBHO K BOflHHM CHCTeMaM. G.2. BKOJIOrHHeCKHe npo6jI0MBl 
BOccTaHOBjieHHH jiaHAma$Ta. G.3. BKOJiorHaecKHH mohhtophhi 1 KaK nporpaMMa kohtpojih 
h Ha6jiiofleHHfl Hafl KaaecTBeHHHM coctohhhgm cpe^H h ee KOMHOHeHTOB. G.4. YaacTKii 
c oxpaHHeMOH cpeAOH h Onoc^epHHe 3anoBeAHHKH. G.5. BKOjiorHaecKHe hocjigactbhh bhmh- 
paHHfl. G.6. CTpaTerHH AOCTH>KeHHH CTa6HJILHOCTH 3K0JI0rHHeCKHX CHCTeM. 

D. 9KOJiornHecKaa ocHOBa noBBimeHHH OnoaorHaecKOH npoAyKijHH. D.l. Bo3^eHCTBiie 
M3M6H6HHH Cpe/JH H TeXHOJIOrHH Ha HpOAyKTHBHOCTB H CTaOHJIBHOCTB CejIBCK0X03HHCTBeH- 
HHX H JieCHHX CHCTeM. D.2. BjIHHHHe KOHTpOJIfl Haft BpeAHHMH BH^BMH Ha HpOAyKIJHK) H 
naaecTBo cpe^H. D.3. BKOjiorHaecKHe cjigactbhh ceBooOopoTa, cejieKijHH h jiaHAma$THoro 
HJiaHHpoBaHHH; 3KOjiorHaecKHe peKOMeH^an;HH cejiBCKOMy xo3HHCTBy h jiecHOMy jiaHAma^T- 
HOMy HJiaHHpoBaHHH). D.4. BKOJiorHHecKoe 3HaaeHHe Tpa^Hi^HOHHHx h ajiBTepHaTHBHtix 
(HeTpa^Hn;HOHHHx) MeTO/jOB Be^eHHH cejiBCKoro xo3HHCTBa. D.5. Bo3,n;eHCTBHe arpoKyjiB- 
Typn Ha THnn KpyroBopoTa BenjecTBa h aHepran b yMepeHHHx h TponnaecKHx cncTeMax. 

D. 6 . BjIHHHHe aKBOKyjiBTyp Ha 3KOJiornio bo^hhx chctgm. 

E. TexHOjiorHaecKoe B03,n;eHCTBHe aejiOBeKa Ha cpe^y. E.l. IlepeMemeHHe, KpyroBopoT 
n HaKonjieHHe tokchhhbix BenjecTB h 3 arpa3HHTejieH b onpyacaiomeH cpe^e. E.2. Bo3AeH- 
cTBHe 3arpH3HHTejieH Ha pa3JinHH£ie 3 kochctgmh: cTpyKTypa h (JjyHKijHH. E.3. EnoHHAHKa- 
ijhh 3arpH3HHTejien Ha ypoBHe opraHH3Ma h ypoBHe 3KOcncTeM. E.4. 3acojieHHe noaB h boa, 

E. 5. Pa^noaKTHBHoe 3arpa3HeHHe cpep;H. E.6 . Thiih, npon;eccH h cTpaTernn BOccTaHOB- 
jieHHH BKOcncTeM ot cTpecca. 

F. HcnojiB30BaHHe 3KOjiorHaecKOH 3KcnepTH3H b peryjinpoBaHHH pecypcoB h perno- 
HajIBHOM HJiaHHpoBaHHH. 

IIjiaHHpyioTCH TaKHte 3ace,n;aHHH cjie^yiomHx paOoanx rpynn INTEGOL: G.l. CTa- 
THCTHHecKaa 3KOJiorHH. G.2. OH3HOJiorHHecKaa aKOJiorna (o nepeHoce jiaOopaTopHBix ash- 
hbix b HOJieBue HccjieAOBaHHa, h Hao6opoT). G.3. BKOJiorna ropo^a. G. 4. BKOJiorHuecKoe 
o6pa30BaHHe. G.5. BoAHaa aKOJiorna (Ha 3a6ojioaeHHHx TeppHTopnax). G.6. 3epHoaAHHe 
hthh,h. G.7. CneijHajiBHBiH cHMno3HyM «3KOJiorna nojiapHBix o6jiacTeH». 

Ka>KAoe 3aceAaHHe 6yn;eT opraHH30BaHo KOHBHHepaMH (opraHH3aTopaMH), Ha3Haaen- 
hbimh pyKOBOAam;HM KOMHTeTOM (Steering Commit tee). YcTHBie (15 mhh.), npeABapnTejiBHo 
OTo5paHHHe KOHBHHepaMH h cTeHAOBHe AOKJiaAH-AeMOHCTpaijHH, a TaK5Ke nayaHBie 
<£hjibmh — ocHOBHue $opMH aKTHBHoro yaacTna b pa5oTe KOHrpecca. 0$Hn;HajiBHHH a3HK 
KOHrpecca — aHrjiHHCKHH. BcTynHTejiBHHe b3hocbi: ajih yaacTHHKOB — 100 aMepHKaH- 
ckhx AOJiJiapoB, ^jjh conpoBoacAaiomHx jihd; h rjih . cTyAeHTOB — 60 AOJiJiapoB. IlepBoe H3- 
BemeHHe, BKjnoaaiomee Bee Heo6x o ahmhc agtbjih h <f>opMy npeABapHTejiBHoro 3aaBjieHHa, 
pacnpocTpaHeHo b Haaajie 1981 r. Bcio KoppecnoHAeHijHio h Bee 3anpocBi o HayaHOH HH(J>op- 
Man;HH cjieAyeT nocHjiaTB aBHanoaTon no aApecy: 


Congress Secretariat of III INTEGOL Congress, Institute of Ecology, Dziekanow Lesny, 

05-150 Lomianki, Poland, 

/' hjih no TejieKcy 817378 IE PAN PL. 




Phc. 4. Pa3BHTiie penpoflyKTHBHtix CTpyKTyp y npe,n;cTaBHTejieH cgm. Buxaceae . 

1 — ceMHnoHKa Buxus sempervirens Ha CTamnn mntJjtJjepeHijHaijHH b Heft TeTpajjBi Meracnop, 2 — TeTpana 
Meracnop B. sempervirens , 3 — KJieTOHHBift aH^ocnepM Notobuxus acuminata Ha HanajibHBix CTamunx pa3- 
BHTHH, 4 — MHKponHJIHpHaH HBCTB CeMHnOHKH BuXUS Sempervirens CO 3peJIBIM 3apOABIHieBBIM MeiHKOM. 


3a K. 381 


K ct. G. A. Pe3HHKOEon, M. T. M. BnjuieMce, c. 1157 



Phc. 1. OopMiipoBaHne o6ojiohkh ntuibijeBoro 3epHa jihjihh copTa Enchantment. 

1 — 9K3HHa Mojiofloii MHKpocnopBi; 2 — to me, BaKyojiH3npoBaHHaH MHKpocnopa; 3 — (JparMeHT 060 - 
jiohkh MHKpocnopBi Ha CTajpffl no3flHefi HHTeptJ)a3Bi; 4, 5 — nojiJieHKHT Ha noBepxHocTH Mojiofloro nBijibpe- 
Boro 3epHa; 6 — (JjparMeHT o 6 ojiohkh nBijibpeBoro 3epHa HaKaHyHe pacKpBiTHH nBijiBHHKa. YBeJi.: 1 — 

50 000; 2—4, 6 — 25 200; 5 — 45 500. 

6 — ganyjia; g — rjioGyjia; us — H3K3HHa; 0m — $h6phjijihphbih MaTepnaji; nn — naHaji b H3K3HHe; 
vn, — MeM6paHonono6HaH jiaMejuia; y,c — u;HTonjia3Ma cnopBi; n — ny3BipeK; c0m — crycTKH (JjnGpuJi- 
jinpHoro MaTepnajia; u — HHTHHa; nn — nojiJieHKHT; nc — KaHajioo6pa3HaH cTpyKTypa b iioji jieHKHTe; 
n — hhth, $opMHpyeMBie $h6phjijihphbim MaTepnajiOM. 



Phc. 2. HapyjKHaa noBepxHOCTt (^ojio^kh nHjiLU,eBtix 3epeH h op6iiKyji na pa3HHx axanax 

MHKpocnoporeHe3a. 

1 — noBepxHocTb mojioeoh MHKpocnopbi (BHflHBi paccTOHHua Memmy rojioBKBMH Sanya); 2 — Sojiee kom- 
naKTHaa 9K3HHa b KOHpe CTammi BaKyojiH3npoBaHHBix MHnpocnop; 3 — noBepxHocTB Moaonoro nBijiBpe- 
Boro 3 epHa, rojioBKH Sanya Soaee naocnne h pacceaemiBie; 4 — 3 a mBa ahh mo pacnpbiTHa ijBeTna, 9n3HHa 
KOMnaKTHa; 5 — BapBHpoBamie pa3MepoB opSnnya Ha nocTMHTOTHaecniix 9Tanax pa3BHTHH nbijibHHKa; 
6 — opSnnyabi 3pejioro nBi jibhhk a, y ocHOBamm opSnnya bh;o;hbi cBH3BiBaK)mHe hx (JmSpnaaBi. YBea.: 

1—4 — 6000; 5, 6 — 12 000. 

08 — ocHOBHaa rojjOBKa, na — npoMemyTOHHaa roaoBna, 0 — opSnnyaa, mn — TaneTajibHaa njieHKa. 
OcTajibHBie o 0 o 3 HaaeHHa, nan Ha phq. 1, 




Pnc. 3. ePopMupoBanne op6iiKyji. 


l — npoopOnKyjiHpHbie Tejia okojio njia3MajieMMbi TaneTyMa na CTaflHH nnaa MHKpocnop; 2 — $h6phji- 
jiapHbifi MaTepnaji OTKjiamHBaeTcn okojio njia3MajieMMbi TaneTyMa, CTanna anan; 3 — opOHKyjibi Ha cTaunn 
Mojioflbix MHKpocnop; 4 — op6HKyjibi h rJio6yjibi cnoponojuieHHHa rra CTaann BaKyojiH3npoBaHHbix MHKpo¬ 
cnop; 5 — oTJiomeHHe cnoponojuieHHHa Ha opOHKyjiax b BHue jicht, b HenocpemcTBemioM KOHTaKTG c noji- 
jieHKHTOM Ha CTa^HH no3HHeH HHTep(J)a3bi MHKpocnop; 6 — OTJio>KeHHe cnoponojuieHHHa Ha opOHKyjiax h 
b 30He TaneTajibHoii MeMOpaHbi Ha CTa^HH MOJioflbix nbuibneBbix 3epeH. Ybcji.: 1 , 3, 4, 6 — 26C40; 

2, 5 — 48 100. 

if,m — n;HTonjia3Ma TaneTyMa, rui — njia3MajieMMa. no — npoopOHKyjinpHoe Tejio, cn — cnoponojuieiiHH, 
ji — jieHTbi. OcTajibHbie 0§03HaHeHHH, nan Ha pnc. 1 h 2. 





Piic. 4. cPopivmpoBaime komiijigkchoh TaneTajitHoii MeM6pam>i. 

1 — TaneTajibHan njieHKa b KOHne CTa^HH BaKyojiH3HpoBaHHbix MHKpocnop; 2 — TaneTajibHan njieHKa Ha 
CTa^HH no3nHefi HHTep$a3bi; 3 — nepHTaneTajibHan njieHKa Ha cTaunn mojioubix MHKpocnop; 4 — nepn- 
TaneTajTbHan njieHKa Ha CTaunn BaKyojiH3npoBaHHbix MHKpocnop; 5 — rjioOyjibi cnoponojuieHHHa b pac- 
mnpeHHHx, (J)opMHpyeMbix 9Hp;onjia3MaTHHecKHM peTHnyjiyMOM b HHTonjia3Me TaneTyMa; 6 — (JjparMeHr 
KOMnjieKCHOH BbicTHjiaiomeH MeM6paHbi nbijibHHKa 3a HBa hhh mo pacnpbiTHH pBeTKa. YBeji.: 1 — 6240; 
2 — 56 000; 3, 5, 6 — 25 200; 4 — 70 000. 

jinnn — JinnH^Hbifi komhohcht nepHTaneTajibHofi njieHKH, anc — 9jieKTpoHHonpo3panHbiH cjioh. OcTajib- 

HBie ooo3HaneHHH, nan Ha pnc. 1—3. 
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ULTMaCOBOII, C 




K ct. A. C. /JapMeBa, R 


M ; 




Phc. 1. Hii>khhh noBepxnocTb (a—e, e) h nonepeBHbifi cpcs (a, d) Jiiicia bh^ob 

po,n;a Gossypium. 











Phc. 2. Hhjkhhh noBepxHocTB (a—e, d—3) n nonepe^Htin cpe3 (a, e, otc) jincTa bhaob 

po,n;a Gossypium. 

a — G. triphyllum\ 6, s — G. herbaceum ssp. africanum ; e — G. somalense; d — G. tomentosum ; 
e — G. armourianum', otc — G. trilobum ; 3 — G. thurberi. 





K ct. M. A. MHxaiiJiOBOH, c. 1210 



Phc. 1 . nejiopiraecKHH 6HjiaTepajibH0-CHMMeTpH*raHH 
U,B6T0K Corydalis popovii , X40. 
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( 1211 ). 


OJIOPHGTH^EGKHE HAXOflKH.1213 

F. II. HKOBjieB. O hobbix fljm KnTaH h MoHrojiHH BHflax pofla Hedysarum (Faba- 
ceae). (1213). — T. A. SsepeBa. HoBBie n pe^Kne bh^bi Bticmnx pacTenHH 
bo $Jiope TyBBi. (1215). — M. F. Asobckhh. HaxoflKn pe^Knx fljra Boctoh- 
hoh Cn6npH npn6pe>KHO-BOflHBix n boahbtx pacTennH no Tpacce EanKano- 
AMypcKon MarncTpajin. (1218). — JI. B. Bancftepr, B. A. MapTbraemco, 

F. II. PoneBa. HoBBie a^BeHTHBHBie pacTennH b Rome AGGP. (1220). — 

H. r. Hjibmhhckhx, A. B. flHMHTpneB, JI. B. Miijn aKOB. O nenoTopBix pefl 
HEX H HOBBIX aftBeHTHBHBIX paCTeHHHX BO (frjIOpe BoJDKCKO-RaMCKOrO KpaH, 

( 1221 ). 

XPOHHKA.1225 

M. C. HKOBJieB, T. H. HCyKOsa. VI MejKflynapoHHBiH cnMnosnyM no n.HToaMOpnojio- 
rnn pacTennH (JIio6jihh, IIojiBCKan HapojpaH PecnyOjiHKa, 6—8 VI 1980). 

(1225). 

BO BCECOJD3HOM EOTAHH^ECKOM OEUJECTBE.1230 

JI. A. EynpHHHOBa. 3aceftaHHe najranojiorHHecKOH komhcche Bcecoi03Horo 6oTa- 
nnnecKoro o6m,ecTBa, nocBHmeHHoe KapTaM pacTHTejiBHOCTE TeppnTopnn 
CCCP b rojioijeHe. (1230); 

0H0OPMAIIHH O nPOBEflEHHH III MEHflyHAPOflHOFO KOHrPECGA 

no 9KOJIOrHH B BAPHIABE (nHP) B 1982 r.1231 
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